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THE PROPOSED ABANDONMENT OF THE 


PORT ROYAL NAVAL STATION. 


PURSUANT to an Act of Congress, approved Septem- 
her 7, 1888, the Secretary of the Navy appointed a Com- 
mission under the presidency of Commodore W. P. 
McCann, to report as to the most desirable location on 
or near the coast of the Gulf of Mexico and the South 
Atlantic Coast, for navy yards and dry docks. After a 
thorough and exhaustive examination, the Comission 
selected Port Royal, 8. C., as the site best meeting the 
requirements of the case. The Commission stated that, 
among other facts which pointed favorably to Port 
Royal, the geographical position of the harbor, midway 
between Norfolk and Cape Florida, or about the middle 
of the South Atlantic Coast of the United States, with 
its well-sheltered and safe anchorages in the Sound and 
on the broad Colleton and Beaufort Rivers, ** offers un- 
paralleled advantages on the coast for the establishment 
of an important naval station. The entrance is com- 
paratively easy, and though at the present moment 
there is not as much water on the bar as is desirable, 
still it has more water than any other point on the 
South Atlantic Coast, except Sapelo Sound, which lat- 
ter place offers no other advantages, and vessels once 
inside can ride in safety in deep water in the Sound 
and in the adjacent rivers, while its size is sufficient to 
afford free movement to all vessels, even the very larg- 
est.” The Commission further drew attention to the 
fact that in respect of the absence of docking and other 
facilities on the long stretch of coast between Norfolk 
and Pensacola, a distance of 1,440 miles, Port Royal is 
about 480 miles from Norfolk, 960 miles from Pensacola, 
and 450 from Kev Weat, while as regards communica- 
tion with the West Indies, Port Royal is 480 wiles 
nearer to the Bahamas than Pensacola is, and the same 
distance as Pensacola from Havana, while as a point of 
communication with the Windward Islands, Port Royal 
has the advantage over Pensacola or any other gulf 
port, ** The geographical position of Port Royal, nearly 
midway between the cities of Charleston and Savannah, 
explains why it has hitherto been neglected, the larg- 
est places completely overshadowing it. These cities, 
so long as smail vessels were used for foreign commerce, 

















were amply sufficient for all wants ; but now, when 
vessels of greater size and draught are common, a deeper 
harbor is required, and in this particular Port Royal is 
far superior to its neighbors.” 

Other reasons given in the report of the Commission 
for the choice of Port Royal were that the bar, ten 
miles distance from the entrance, has a least depth of 
21 feet at mean low water, and would require but little 
expense to straighten and deepen it to accommodate 
the larger class of vessels ; while the currents are mod- 
erate and there is but little filling in or shifting of the 
bar due tothe action of the tides, or the bringing down 
of deposit by the rivers. The climate, moreover, is 
quoted as an important element in its favor, and it is 
pointed out that the position selected for the naval 
station could be successfully defended both by fortifi- 
cations-at the mouth of the Sound and others that 
could be established on an inner line. Regarding 
transportation facilities, the report stated that the 
naval station, being near (about two miles) to the Port 
Royal and Augusta Railroad, could be easily connected 
with the whole railroad system of the country. 

This report was endorsed by Secretary of the Navy 
Tracy in a letter to the Committee on Naval Affairs, 
and the bill was subsequently favorably reported by 
the entire committee, a letter from Admiral David D. 
Porter being attached to the report, in which he said, 
speaking of a previous commission over which he pre- 
sided, “* The result of our observation was that if there 
was but one place where it was feasible to establish 
such a dry dock as would meet the wants of the gov- 
ernment, that point was Port Royal,S.C. . .. You 
might search the whole coast of the United States and 
not find a place so well adapted to the purposes of a 
naval station as the harbor of Port Royal. There is 
plenty of water for any size of ship. The place is per- 
fectly defensible against an enemy, who could not with 
the longest range guns reach the Navy Yard at any 
point where it might be desirable to put one. In re- 
spect of health Port Royal is unsurpassed by any point 
on the south coast. In case of war the Navy Yard at 
this place would dominate the entire Gulf Stream from 
Cape Hatteras to the capes of Florida, as far, even, as 
the Gulf of Mexico.” 

The bill passed both houses of Congress, and the 
dock was constructed. The dimensions of the dry 
dock and length on floor is 459 feet ; wi *h of entrance 
of coping, 97 feet ; depth over sill at me bigh water, 
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26 feet. It is built of timber, and in its construction 
and dimensions comes nearest to dry dock No. 2 of the 
New York Navy Yard, Brooklyn, which on the same 
length has 12 feet less width of entrance and 6 inches 
less water on the sill. The dock was successfully 
tested in August, 1895, when the monitor ‘* Amphi- 
trite” was docked twice, once at each end of the dock, 
and on March, 1896, the battleship “ Indiana” was 
successfully docked, going in on an ebb tide after the 
tide had fallen 3 inches; she was drawing 24 feet of 
water at the time, and was 26 feet 344 inches on the sill 
of the dock. She remained in dock until April 8, 1896, 
when she came out drawing 2 feet 6 inches of water, 
the increased draught being due to the fact that her 
boilers had been filled while she was in dock. 

In the report of the Secretary of the Navy of the 
year 1896, it was mentioned that during a very high 
tide, when the dock was empty, the abutment between 
the inner and outer gate space gave unmistakable 
signs of weakness. These faults were found to be 
** more faults of design than of construction.” The 
abutment was strengthened, and on March 27 the bat- 
tleship *‘ Indiana” was docked, Owing to the strong 
westerly winds which prevailed at that time of the 
year, there was sowe delay in getting the required 
depth of water. Engineer-in-Chief Melville says (re- 
port of the Secretary of the Navy for the year 1898), in 
reference to the Port Royal naval station: **‘ Machine 
shops for the installation of tools will make it the 
most suitable repair vard in times of emergency ; in- 
deed, at all times. It is an important link in the 
coast-line chain of stations, which can be made capable 
of doing all kinds of light and heavy repairs, and 
where large ships may be safely docked.” 

In addition to the dry dock, which cost $450,000, the 
Port Royal station contains several buildings, includ- 
ing the construction and repair shops, the blacksmith 
shop and forges, a paint shop, paymaster’s head- 
quarters, and a storehouse, while a building of com- 
posite steel and brick construction, which will contain 
the engineering shops, is now in course of erection. 
The dry dock is surrounded by a railway, which ac- 
commodates a 40-ton steam crane with a radius of 75 
feet, similar to those at the New York Navy Yard. 
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CHARTS SHOWING HARBOR 
AND ENTRANCE, PORT 
ROYAL AND CHARLESTON. 


The other buildings comprise officers’ quarters, the ad- 
ministration building, the hospital, the marine bar- 
racks, and the residence of the eommandant of the 
yard. The entrance to the harbor is guarded bv a 
dynamite gun battery on the south side, and Fort Fre- 
mont, in which are installed several modern high-power 
breech-loading guns, on the north side. The comple- 
tion of about a couple of miles of railway would put 
the naval station in commanication with the railway 
system of the United States. 

In May of this year the Naval Appropriation Bill. 
which passed the House of Representatives, contained 
an appropriation of a million dollars toward the re- 
building of Port Royal dry dock in concrete or stone, 
at a cost of $500,000, together with an additional ap- 
propriation for other purposes of the station. The bill 
went to the Senate and was referred to the Committee 
on Naval Affairs, and while it was under consideration 
by that committee, the Secretary of the Navy submit- 
ted a letter from Admiral Endicott, Chief of the Bu- 
reau of Yards and Docks, which strongly criticised the 
— to wake any further appropriations for Port 

val, and advocated the abandonment of this station 
and its transferal to Charlestown, 8S. C. The letter 
condemned the yard upon several specific grounds 
which, curious to relate, are the very ones which in 
the reports of previous boards of investigation had 
been quoted as its strongest points of recommendation. 
On the receipt of this letter the committee amended 
the bill by authorizing the Secretary of the Navy to 
inquire into the advisability of moving the naval sta- 
tion from Port Royal to Charleston and then empow- 
ered him, if he saw fit to use $100,000 of the money ap- 
propriated in the bill for Port Royal for the purchase 
of land for a site at or near the city of Charleston, and 
to proceed with the building of a dry dock there. In 
this shape the bill passed both houses of Congress,'with 
the additional provision that the Secretary.of the 
Navy was required to appoint a commission of naval 
officers to visit Port Royal and Charleston and report 
on the advisability of making the change. 

Such a sweeping proposition emanating as it did, 
from the very Senator who, a few years previously, had 
been mainly instrumental in securing the construction 
of the dry dock which it is now proposed to abandon, 
has naturally aroused the citizens of Port Royal and 
the neighboring town of Beaufort, and they have 
drawn up a categorical reply to the criticisms of the 
naval station, as contained in Admiral Endicott’s let- 
ter. In reply to the statement that the history of the 
dock has been a series of accidents in the way of fail- 
ure, it is pointed out that the dock has borne, without 
failure, the weight of the battleship ‘* Indiana,” and 
that the weight of the 40-ton traveling crane, weighing 
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300 tons, has failed to make any impression around the 
coping of the dock, while the failure of the abutments 
is stated in the Secretary of the Navy’s report for 1896 
to have been ‘“‘due to faults of design, aud not con- 
struction.” In the matter of repairs, this dock has 
cost only $25,430 as against $315, for the sister dock 
Number 2, New York. which is now being reconstructed 
in conerete, and $173,594 for repairs to timber dock 
Number 3, at the sawe navy yard. In reply to the 
third objection of the letter to the effect that Charles- 
ton is a much better site for a naval station than Port 
Royal, it is replied that, if this be true, every naval 
board that had been appointed to select or pass upon 
a site for a naval station on the South Atlantic Coast 
from 1861 to 1898, must have been grievously mistaken, 
since they all have chosen Port Royal as the best har- 
bor on the coast. In reply to the statement that 
Charleston has better facilities for railroad transporta- 
tion, it is shown that the construction of two wiles of 
easily built railroad across level country would connect 
the naval station with the Charleston and West Caro- 
lina railroad station, and through it with the whole 
railroad system of the country. In reply to the state- 
ment that the securing of skilled labor would be more 
feasible at Charleston than Poit Royal the command 
ant of the station is quoted as saying in his last report: 
**We have more applicants for skilled labor than we 
can supply with work. If we bad reasonably perma- 
nent work we would have no trouble in getting the 
necessary skilled labor of all kinds.” 

In answer to the objection that to remain at Port 
Royal will involve a very heavy expenditure in the im- 
mediate future, it is argued that the amount asked for 
to put this station on a footing with the older yards 
which have been already supplied is less than that 
asked for by these very yards themselves, which are 
supposed to be already equipped. The letter of Adiwiral 
Endicott, itis further pointed out, admits that there is 
deeper water at the entrance of Port Royal Sound than 
at the entrance to Charleston Harbor, but that the con- 
trolling depth of 21 feet rules at Charleston for a dis- 
tance of only 700 feet, while at Port Royal it occurs at 
several points. To this it is replied that at two points 
in the entrance there is astretch of a half mile long 
where the water is 21 feet at mean low water, and at 
all other points there is an abundance of water on the 
bar ; while if these places were dredged out a channel 
of 25 feet depth could easily be obtained, and such a 
channel would be kept clear ps the vast volume of 
water that flows through it on the ebb tide, the chan- 
nel on the Port Royal bar being a natural one, and in 
the same condition to-day as it was three hundred 
years ago. Onthe other hand, it is shown that accord- 
ipg to the report of the engineer in charge of the jetty 
work at Charleston for the year 1899, the controlling 
depth of the water on the Charleston bar is from 194¢ 
to 2014 feet, and that it varies with the amount of 
dredging done, the channel beginning to shoal at such 
times as the dredge was accidentally laid up. It is men- 
tioned, moreover, that since the jetties were completed it 
has been necessary to continue the dredging very nearly 
a wile out to sea beyond them, in order to maintain a 
20-foot channel. Finally, it is pointed out that the 
transferrence of the naval station to Charieston would 
involve the abandonment of about one or two million 
dollars’ worth of property at the naval station, while 
the two large forts, which were built during the Span- 
ish war at a cost of something like a million dollars, 
for the protection of the naval station, will prove to 
have been practically a waste of time and money. 

The above is a fairly full statement of the present 
standing of the navy yard question as it concerns Port 
Royal and Charleston. We do not undertake to ex- 
press any opinion one way or the other upon the merits 
of the controversy, but prefer to await the report of 
the Commission which, following upon other conditions 
which have been reported in previous years, will state 
whether under existing conditions the continuance and 
development of a naval station at this place will be for 
the best interests of the Navy at large. 








[Continued from SupPLeMENT, No, 1288, page 20641.) 
AMERICAN ENGINEERING COMPETITION * 
IX.-—LOCOMOTIV Es. 


Frew incidents have caused more excitement in the 
industrial world than the purchase last year of Ameri- 
ean locomotives for the Midland Railway. The cir- 
cumstances which led to this transaction were excep- 
tional, no doubt, but whatever allowances are made, 
the matter remains not of a satisfactory nature for 
British engineering industry. 

Diseussions innumerable have taken place in the en- 
gineering press and elsewhere on the respective merits 
of British and American locomotives, and the question 
is far too thorny to be broached with safety in these 
articles. It may, however, be said that the American 
locomotive is chiefly differentiated from the British 
locomotive by the following characteristics : It has bar 
frames in place of plate frames, as with us. It has out- 
side cylinders, whereas most of our powerful long- 
journey engines have inside cylinders—that is to say, 
the cylinders in the latter case are placed inside the 
frames and beneath the boiler. There are, however, a 
very large number of outside cylinder engines in use in 
England, a familiar example being the locomotives on 
the underground railway. It will, of course, be re- 
membered that all early locomotives were of this type. 
There are other broad characteristics that may be 
mentioned. For instance, the United States engineers 
use steel plates for their inside fire- boxes ; we use cop- 
per. The Americans give a higher center of gravity 
than we do, though British practice has more closely 
approximated to that of America in this respect of late, 
and the same is broadly true of the application of the 
bogie-truck, although British engineers have long used 
this device to a very considerable extent, and it was, 
indeed, an English invention. 

The systems of both countries have their undoubted 
advantages. In England locomotive frames are cou- 
posed of plates of steel about 1 inch thick or more, suit 
ably shaped and disposed in vertical planes, so as to 
give considerable rigidity. These frames may each be 
either double or single. The frames of atypical Ameri 
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-an locomotive are approximately square and from 3 
inches to 4 inehes in section. In some cases there are 
pper and lower members for a part of the length, 
vhile in others the double bar extends the whole 
ugth. The bar frame was, | believe, also an English 
nvention. The outside cylinders allow plain straight 
xles to be used for the driving wheels, thus doing 
way with that most difficult and expensive part of a 
omotive, the crank axle. In the Awerican engine, 
e eviinder being outside the wheels, the connecting 

i takes hold of a pin on the outside of the driving 

eel, whereas with inside cylinder engines the con- 

ting rod must drive the axle, which must, therefore, 

ve two cranks in it. The inside cylinder arrange- 

ut is theoretically the more perfect, but the outside 

uders give more room for the working parts, and 
re.der the mechanism more accessible. 

|'he most conspicuous difference between British and 
American locomotives is, however, in the general finish. 
Those produced in this country are really magnificent 
examples of mechanical engineering. ‘* They are fit,” 
as an American railway engineer once said, ‘to hang 
on a lady’s watch chain, if they were only a little 
smaller.” Moreover, they are admirably kept up. The 
average American locomotive is not quite like this. 
Compared to its English brother it is a sombre thing, 
with no unnecessary expenditure or ornamental finish ; 
unless, indeed, in some cases it is superfluously ornate. 
British locomotives appear substantial, compact, and 
convey the impression of being “well groomed”; 
American engines are impressive from their height and 
size generally, but they seem, to English eyes, ungainly 
and ill-knit. Those who know their power and im- 
mense capacity for hauling loads cannot but respect 
them. If there is no sacrifice made to appearance, in 
shape of bright work and polished brass, the working 
parts are excellent fits and are interchangeable with 
similar parts on other engines, being wade with special 
tools of precision. A characteristic of the modern 
American locomotive is its remarkably easy running. 
By the kindness of the executive of the Pennsylvania 
Railroad Company I was able to ride on the engine of 
the Chicago Limited Express, a train celebrated 
throughout the railway world, aud can bear testimony 
to its smooth running at very high speeds ; in this re- 
spect unequaled, so far as my experience goes. 

From what has been said it will be gathered that, in 
competing with British locomotives in neutral markets, 
the American system gives the maker a considerable 
advantage in the matter of price. So far as Great 
Britain and the United States are concerned, it may be 
said that each type is well suited for its respective 
field, but when we come to those neutral markets 
where locomotives are most likely to be imported, we 
see that the British maker, who sticks with British 
pertinacity to his own home ideals, is likely to go to 
the wall. New countries, our colonies, for instance, 
have railways more approximating to the earlier roads 
of America than to the solid constructions of our own 
land. It has been more than whispered that in the 
past British makers have shown what might be 
described as obstinacy rather than pertinacity. They 
have been apt to think themselves masters of the situa 
tion and tell their customers exactly what they pro- 
posed to supply rather than consult their wishes. ‘‘ We 
wake only good engines ; turn out nothing but high 
class work,’ they have said. ‘That is what we con- 
sider a good, substantial locomotive, and if you want 
anything else you had better go elsewhere.” Foreign 
customers have taken this advice, getting, perhaps, an 
engine not so bright, not so good looking, not so eco- 
nomical in fuel, but one which may have cost less and 
which undoubtedly hauled big loads over roads that 
were as different from our splendidly laid and tunneiled 
lines as a New York street is to a Parisian boulevard. 

The extent of the *‘ going elsewhere” on the part of 
the foreign purchasers of locomotives is given in the 
official import and export tables of England and 
Awerica respectively. In 1889 the United States ex- 
ported 144 locomotives and in 1898 the number had 
risen to 468, and this in spite of a howe demand that 
has lately been surprising in its magnitude. In our 
own returns numbers are not taken into account, so 
we mnust have recourse to values. In 1889 we exported 
nearly a million and a half pounds’ worth of loco- 
motives (£1,443,615), and in 1898 approximately the 
sane quantity. Probably our total for 1899 will turn 
out a little less. The American values for these two 
years respectively were about a quarter of a million 
sterling, and considerably over three-quarters of a 
million. It will be seen, therefore, that while the 
value of our foreign trade in locomotives has not ad- 
vanced during 10 years, that of America has increased 
threefold. It may be stated that the American return 
for 1898 exceeded our figure for 1894 and almost 
equalled that of 1895. In 1898 the United States sent 
more locomotives, or rather the value thereof, than we 
did to the following countries—to Russia (four times as 
much), to Canada (which took none from us), to Mexico, 
to Brazil, and to Japan. The Japanese have been 
great buyers of locomotives of late, being the best cus- 
towers both to us and to the United States respectively; 
British makers having exported to the extent of £206,- 
188, and American makers £260,000. On the other 
hand, we sent during the same year locomotives to the 
value of £138,570 to the Argentine Republic, the 
United States not exporting to that country a single 
engine. Our possessions in the Kast, however, con- 
tribute chiefly to the excess of our total exports over 
those of the United States, for we supplied the Indian 
Empire with locomotives to the value of £452,279, while 
the Americans sent less than £3,000 worth. . 

Still, at the present time, Great Britain leads the 
world in its foreign trade in locomotives ; but it will 
be seen that we do not hold our supremacy on a very 
certain footing, for one of our annual totals has already 
been exceeded by an American total, though not in 
the same year. It is, however, somewhat remarkable 
and, in some respects, not a little creditable to the 
British makers, that they hold their own as well as 
they have done, for they have not the same advantages 
as the makers in the United States. As is well known, 
the chief British railway companies have extensive 
shops for the manufacture of railway engines, thus 
doing a large part of their own work. In the United 
States the same conditions do not prevail, the railroad 
companies as a whole more largely depending for their 
supply on the locomotive firms. The most notable ex- 
ception is that of the Pennsylvania Railroad Com- 
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pany, which has most admirably arranged shops at 
Altoona. The American private firms do, therefore, 
ab enormous trade, and, what is of even more import- 
ance, the demand is fairly constant. Our own export 
trade is of a fluctuating character, as will be seen by 
the figures already quoted, and, unfortunately for our 
locomotive makers, the home demand is apt to ebb 
and flow in unison with the foreign trade. The year 
1899 is an example, for, while the foreign demand has 
been comparatively high, the home railways have 
been asking contractors for more locomotives than 
they could supply. The consequence has been im- 
portation of Awmerican-built engines into England, 
while we are sending large numbers of British-built 
engines abroad. The position is unfortunate. The 
locomotive makers say demand fluctuates to such an 
extent that they cannot keep their men together in 
dull times so as to be able to execute orders for a rush. 
Moreover, they do not feel inclined to invest an in- 
creased amount of capital in costly machinery, build- 
ings and appliances when the money would so often 
be unproductive, the machinery lying idle. ‘‘ If,” they 
say, ‘‘ we had more of the home railway supply in our 
hands, it would act as a flywheel to the trade, and 
fluctuations would bear a smaller ratio to the total de- 
mand.” It is also complained that railway companies 
put off making purchases unduly, and in this way the 
locomotive stock is let down to such an extent that it 
has to be renewed with a rush. 

It will be evident from what has been previously 
said, that the locomotive-building firms in the United 
States have a great advantage over those of our own 
country, and this is apparent in the size of their works. 
The most noted is the Baldwin Locomotive Works, 
which are situated in the center of Philadelphia. 
When I visited this establishment ten years ago they 
were turning out three locomotives a day. Their pres- 
ent output exceeds even this figure, while close on 
seven thousand men are finding employment in the 
shops. By the courtesy of the proprietors I spent the 
greater part of three days in these works, having free- 
dom to go anywhere, see anything, and ask any ques- 
tions I pleased, meeting, in fact, with that hospitality 
and liberal treatment which are so constantly ex- 
tended to Englishmen in the United States. To tran- 
scribe my notes would take far more space than could 
be accorded to the subject, even if they were not en- 
tirely too technical for general reading, but perhaps a 
few of the more salient features nay be given. 

In the vast erecting sbop there is room for seventy- 
nine locomotive engines to be in process of being put 
together at once. and as the works were in full swing it 
may be conciuded that approximately that number 
were in progress. The first thing that would strike an 
Englishman here would be the absence of erecting pits, 
the work being all done on the ground level. It gives 
a somewhat untidy appearance to the shop, and this 
is increased by the uncouth look of the enormous 
engines, with boilers, reared high above the frames. 
Compared, for instance, to such a model of orderliness 
as the erecting department of the Lancashire and York- 
shire Railway at Horwich, the Awerican shop does not 
give a favorable impression at the first glauce. The 
second impression the mind of the English engineer 
would receive would probably be that of the wonderful 
facility with which the work is carried on by means of 
the lifting appliances in the department; and he 
would soon perceive that these prevent any lack of 
orderly arrangement—or, rather, what might appear 
such—from checking the progress of work. Notable 
among these appliances are two splendid electric cranes 
which traverse the entire length of the building, and 
each of which has a lifting power of 100 tons. These 
powerful traveling bridges have a span of 74 feet 8 
inches each, and each one will pick up one of the big 
American locomotives as soon as it is finished and 
carry it, suspended in mid-air, right down the shop over 
the heads of others in progress. In the meantime, by 
other cranes, the separate members of a new engine 
are being brought to the vacant space before the com- 
pleted one is well out of sight. While the bridge of 
the crane is traveling 200 feet a minute on the ranway, 
or longitudinally down the shop, the trolley, or winch 
carriage, can be crossed-traversed on the bridge 100 
feet a minute, and the lifting operation or vertical 
motion can be carried on at 40 feet a minute. These 
are remarkable speeds. 

‘The executive officers of these works pride theimse] ves 
on a system they have formulated by which orders can 
be quickly executed, and by no means a small part of 
the strength of the business lies in this fact; so im- 
provident are railway managers. On the occasion of 
my visit the last of an order for nine engines had re- 
cently been despatched. These had been wanted ina 
great hurry, and special pains were taken to finish 
them within the specified time, which was fourteen 
days from receipt of order. The first shipment of two 
was made within ten days, and the others were all de- 
livered in the time named. As the shops were all ex- 
tremely busy there was no waterial in stock, but the 
engines were of a design previously worked to, so that 
drawings had not to be made. Plates of required size 
for the boilers were ordered by telegraph. A man was 
sent off by the next train to see that no mistake was 
made and to carry out the usual tests. All boiler 
plates, it may be added, are drilled to pattern in accord- 
ance with a definite system. A word should be said 
about those who go out to inspect work in progress. 
They are picked men, as it is considered that quick de- 
livery—always a feature of supreme importance in 
America—largely depends on their exertions, The 
not only have to see that the materials comply wit 
the specification, but also to take care that the firm’s 
work gets its fair turn, that it is not unduly put on one 
side to favor ‘other orders. The inspector is not paid 
by results, but he feels that his chance of advancement 
depends upon his ability and diligence, because he 
knows that the management thinks no time or pains 
wasted that are spent in searching out the best men 
for the highest positions. No matter whothe man may 
be, he knows that a place in the firm is waiting for him 
if he can prove himself worthy to fill it, and opportun- 
ity for proof is afforded throughout, step by step, no 
matter whether he begins as laborer in the works or 
messenger boy in the office. He is sure of this because 
he sees his superiors have all been chosen, not because 
of money, or family interest, but just because they 
were the fittest men to do the work that had to be 
done, These are points that cannot be too strongly 
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insisted upon. They are chiefly the things that make 
a country prosperous, and Awerica has cultivated them 
to the fullest extent. 

The system of working to jigs and templates is pretty 
generally followed in British locomotive works, but, 
poeen hardly as wuch as in those of the United 

tates. Still; the method is sufficiently well known 
not to need description. Standard gages are also largely 
used in these shops. These devices insure accuracy, 
and save time in the machining work itself. They 
also save time‘in the erecting operations and produce 
a finished engine with all the parts accurately and 
firmly put together, and interchangeable with other 
similar parts in other locomotives made by the tirm. 

The Baldwin works never stop, day or night. The 
day shift works ten hours and the night shift eleven 
hours, In this way standing expenses, such as rent, 
taxes, rates, interest on capital, etc., are practically 
halved.’ Nearly all the work is piecework—the wen 
will have it so—the night and the day men being part- 
ners. It has been frequently suggested that double 
shifts should be worked in this country, and oceasion- 
ally this has been done under pressure of excessive de- 
mand. The objection to the principle has been that it 
is impossible to bring home to any individual work- 
man the responsibility for bad work or neglect. The 
difficulty of foremen is also raised. It is said one fore- 
man will not supervise the work of another; and, in 
short, the friction would be so great that the plan must 
ve a failure, 

The answer to this is that the Baldwin Locomotive 
Works, and many other establishments in the United 
States that have tried it for years, find it perfectly suc- 
cessful ; but, I must confess, the spirit of the shops is 
quite different from that which prevails in Great 
Britain—I wish [ could say “ which formerly pre- 
vailed” without reserve, but I fear I cannot. Though 
matters have improved aud the British artisan has 
learned much wisdom since the strike of two years ago, 
it would be untrue to say that the same desire to turn 
out work quickly and cheaply exists in Great Britain 
as it does in America. It was a curious thing to see 
the Baldwin shop engines running during the dinner 
hour, and a large number of the machines at work, 
The expediency of such a practice may be a matter of 
opinion, but there can be no doubt as to the spirit 
shown by the men when they will ‘‘carry on in their 
own time.” Such men do not need much looking after. 
One foreman had the supervision of 1,800 men. The 
firm say ‘‘ every dollar’s worth of work we can get out 
of a tool makes it so much the more valuable”; and 
the men say “I may as well let my machine go on 
earning money for me so long as I am here, even if I 
am eating my dinner the while.” I spoke to some of 
the men about this. The answer of one was typical. 


_He said it fidgeted him so that he had ‘ dyspepsia 


trouble” if his machine was not running while he was 
looking at it. Allowance here must be made for the 
Awerican characteristic of conveying an idea by means 
of an exaggeration, a kind of native humor much 
practised. Another American once said to me he 
wondered how the British workman could keep awake 
— machine tools running at the rate usual in Eng- 
and. : 

It need hardly be said that there are no trade-union 
restrictions here as to the number of machines a man 
may louk after. He takes charge of just as many as he 
can get entrusted to him. With the system of piece- 
work in vogue, there is, of course, no opposition to 
labor-saving machinery. Most of the ideas for econo- 
mizing labor come from the men who work the tools. 
Mr. Vauclain, who takes the nanagement of the works, 
and who most kindly devoted a great deal of time to 
going round the shops with me, said it is a common 
thing for a man working on a wachine tool to suggest 
improvements which will hasten work, offering to do 
the job at a lower piecework rate if the alteration is 
made. The man by increased output will make more 
money during the week, but the firm will pay less for 
the work produced. In fact, they will halve the profit, 
and both will be better off. ‘* But,” said Mr. Vauclain 
—and I would especially draw attention to this—‘ we 
never try to cut the rate so long as the man making 
the improvement keeps at the job. If he can earn very 
high wages we let him earn them. We consider he has 
a vested right in the improvement.” Now there is a 
very great dealin this. Ifa man is allowed to benefit 
by a suggestion only for a few weeks or, maybe, 
months, he feels aggrieved when he is put back toa 
piece rate which brings him the original sum per week, 
or perhaps a trifle more, and one may be fairly certain 
he will not go far out of his way to initiate another ad- 
vance. Some British employers-——or, perhaps, rather, 
their foremen—are much to blame in this respect. 

The men at these works earn ‘‘ good money,” as the 
expression is, but they have to work hard for it. That 
they do not mind ; in fact, there would be considerable 
trouble if the firm attempted to check them. The 
money they take would make most of our engineering 
works’ managers wince, but Mr. Vauclain is of opinion 
—in fact, he is very certain---that, piece for piece, the 
work costs his firm less than corresponding work costs 
in Great Britain. 

There is a good deal of historical interest that might 
be said about these works, for they go back almost to 
the dawn of railway engineering, having been founded 
by Mathias W. Baldwin in 1831. The example of ab- 
sorbing the best men in the firm was early started, for 
he took Mr. Baird, one of his ‘oremen, into partner- 
ship. Mr. Barnham also joined the firm, then Mr. W. 
P. Henzey, who had been chief draughtsman, and then 
another foreman, Mr. Edward Longstreth. There have 
been later examples of the same kind; in fact, the 
tradition of the firm is to get able men. Nothing else 
counts, 

Some notable engines have been constructed here, 
but of these I have not space to speak. It may be 
stated, however, that the building of locomotives in 
Awerica for England is not a new thing, for in 1840 
there were sent from these shops four locomotives 
which were built to run on what is now a part of the 
Midland Railway. At the present time some of the 
most interesting locomotives being built by the com- 
pany are those which are worked by electricity. 


During the last year and a half there were 950 miles 
of railway in operation in Caba, owned and cuntrolled 
by fifteen separate companies. The aggregate capital 
stock of the railway companies is about $47,000,000, 
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THE ALLIED 
CHINESE WATERS. 


(HE serious state of affairs in China has induced 
st of the European nations to send as many war- 
sels as can be conveniently spared for the protection 
their ambassadors. The fleet thus collected is one of 
e largest which has ever been gathered together, 
istering, as it does, about eighty-two ships, varying 


POWERS IN 


, size from the powerful battleship to the small tor- 


io boat. The illustration, which we reproduce from 
lllustrite Zeitung, includes almost every vessel 
ich has thus been ordered to proceed to China, The 


ships represented are the following : 


1 


7. Gun-vessel 


JAPAN, 


nd 2. Auxiliary cruiser, of 4,000 to 6,000 tons. 
lorpedo-gunboat ‘‘Tatsuta”; 875 tons; 10 guns; 
11 knots. 

lorpedo-boat *‘ Tokaka.” 

(tun-boat ‘* Toko” ; 610 tons; 9 guns; 8 knots. 
Cruiser ** Takao”; 1,778 tons; 16 guns; 15 knots. 
**Idzumi” (formerly the ** Esmeralda,” 
of the Chilean Navy); 2,967 tons; 22 guns; 18 
knots. 

Cruiser ‘*‘ Kasagi”; 4.900 tons: 30 guns; 23 knots. 
Cruiser * Sai Yen” : 2,300 tons; 25 guns; 15 knots. 


. Cruiser ** Tsukushi” ; 600 tons; 9 guns; 10 knots. 


. Armored cruiser ‘* Cheyoda”; 2,450 tons; 27 guns; 
i8 knots. 
Cruiser ‘‘ Hashidate”; 4,278 tons; 34 guns; 16 
knots. 


Battleship ‘‘ Fuji” ; 12,649 tons; 38 guns; 18 knots. 
Battleship “Chin Yuen” (formerly the ‘Chen 
Yuen” of the Chinese Navy); 7,335 tons; 32 guns; 14 
knots. 
\{rmored cruiser 
knots. 


** Asama™; 9,855 tons; 37 guns; 22 


;. Armored cruiser *‘ Fuso”; 4,717 tons; 15 guns; 13 


knots. 


7. Cruiser ‘* Yoshino” ; 4,150 tons; 34 guns; 22 knots. 
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. First-class cruiser ‘‘ Endymion ” ; 


. Second-class cruiser 


. First-class battleship ‘* Barfleur” ; 


. Gun-boat ** Plover” ; 
. Torpedo-boat destroyer ‘* Whiting” ; 


. Gun-boat ‘‘ Bennington ” ; 
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GREAT BRITAIN. 


. Second-class cruiser ‘*‘ Bonaventure ™ ; 4,360 tons; 2 


guns; 19 knots. 
7,350 tons; 38 
guns; 20 knots. 


. Armored cruiser ‘‘ Aurora” ; 5,600 tons; 38 guns; 18 


knots. 
“Furious”; 5,800 tons; 28 


guns; 19 knots. 


. Gun-boat “ Esk” ; 363 tons; 9 guns; 9 knots. 
. Coast-defense steamer ** Wivern” ; 


2,750 tons; 13 
guns; 10 knots. 

10,500 tons; 48 
guns; 18 knots. 

715 tons; 10 guns; 13 knots. 
360 tons; 6 
guns; 30 knots. 


. Torpedo-boat No. 38; 66 tons; 2 guns; 18 Knots. 
. Sloop * Algerine” ; 1,050 tons; 13 guns; 13 knots. 
. Torpedo-boat destroyer ** Hand” ; 270 tons; 5 guns; 


27 knots. 


. First-class battleship “Goliath”; 12,950 tons; 43 


guns; 18 knots. 


. First-class cruiser ‘‘ Terrible” ; 14,200 tons; 55 guns; 


22 knots. 
UNITED STATES. 


1,710 tons; 15 guns; 17 
knots. 


. Gun-boat ‘Isla de Cuba” ; 1,045 tons; 12 guns; 14 


knots. 


55. Cruiser ‘‘ Newark ” ; 4,098 tons; 27 guns; 19 knots. 
56. Monitor ‘* Monadnock ” ; 


3,990 tons; 17 guns; 13 


knots. 

. Armored cruiser *‘ Brooklyn” ; 9,215 tons; 42 guns; 
21 knots. 

. Battleship ‘‘Oregon”; 10,288 tons; 46 guns; 16 
knots. 


FRANCE. 


141 tons; 4 guns; 9 knots. 


Gun-boat ‘‘ Baionette ” ; 
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80. Armored cruiser ‘‘ Vettor Pisani”; 6,500 tons; 42 
guns; 20 knots. ‘ 


AUSTRIA-HUNGARY. 
81. Armored, cruiser “ Kaiserin-K6nigin Maria The- 


resia”’; 5,2u0 tons; 32 guna; 19 knots. 
82. Torpedo-cruiser *‘lenta”; 2,300 tons; 20 guns; 20 
knots. 


MECHANICAL STOKING. 
I. THE PLAYFORD MECHANICAL STOKER. 


THE remarkable increase in the use of mechanical 
stokers which has taken place in the past decade has 
brought the system so prominently into public notice 
that there will doubtless be people who are under the 
impression that mechanical stoking as such is a dis- 
tinctly modern invention. Asa matter of fact, however, 
the use of machinery for feeding fuel to the furnace of 
a boiler is almost as old as the steam engine itself. 
For its origin we must go back more than a century to 
the days of James Watt, the inventor of the steam en- 
gine. A search of the patent records of Great Britain 
show that this distinguished pioneer in steam engineer- 
ing patented a mechanical stoker in 1785. It consisted 
of two sets of horizontal grate bars, one placed behind 
the other, which were worked at intervals by means of 
hand-operated levers. The coal was fed in at the fur- 
nace door, and was pushed back through the furnace as 
it became coked, the gases from the fresh fuel at the 
door passing over and through the burning fuel at the 
bridge end of the grate. Thirty years later a mechani- 
cal stoker of the'under-feed type was invented by Dow- 
son. This was followed by others patented by William 
Brunton in 1819, by John Stanley in 1822, and by J. G. 
Bodmer in 1834. he development of this usefal de- 
vice was carried on steadily in Great Britain, and ulti- 
mately was taken up in this country. The first dis- 
tinctively American stoker was that patented in 1879 
by Thomas Murphy, of Detroit, Mich. It was remark- 
able on account of its originality and its distinct di- 





Fig. 1.—PLAYFORD MECHANICAL STOKER, SHOWING CARRIAGE DRAWN OUT FROM BELOW BOILER, 


18. mae ‘*Shikishima” ; 14,850 tons; 50 guns; 19 
<nots, 

19. Cruiser ‘‘ Matsushima”; 4,278 tons; 34 guns; 22 
knots, 

20. Cruiser ** Naniwa” ; 3,700 tons; 29 guns; 18 knots. 

21. Torpedo-boat destroyer ‘‘ Murakumo” ; 275 tons; 6 
guns; 30 knots. 

22. Torpedo-boat No. 29; 1 gun; 20 knots. 


-8. Seecond-class cruiser 





. Gun-vessel 


- Armored cruiser ** Rurik” ; 
. Armored 


. Torpedo-boat destroyer ** Sokol” ; 


23. Gun-vessel *‘ Atogo” ; 615 tons; 6 guns; 12 knots. 


RUSSIA. 


“*Corertz”; 1,213 tons; 14 guns; 13 


knots. 


25. Torpedo-gunboat ‘“‘Gaidamak ” ; 350 tons; 5 guns; 


18 knots. 


. Gun-vessel “‘ Gilyak ” ; 963 tons; 16 guns; 12 knots. 
- Gun-vessel ‘*‘Mandjur” 1,224 tons; 


14 guns; 13 
5,800 


knots. 

‘* Admiral Korniloff” ; 
tons; 32 guns; 17 knots. 

Cruiser ** Zabiyaka” ; 1,200 tons; 17 guns: 14 knots. 
10,923 tons; 50 guns; 19 


6,000 


knots. 

cruiser ‘* Viadimir Mononach ” ; 
tons; 39 guns; 17 knots. 

350 tons; 4 guns; 
29 knots. 

Armored cruiser ‘** Admiral Nahimoff” ; 8,500 tons; 
34 guns; 17 knots. 


. Turret-ship ‘“‘ Navarin”; 9,470 tons; 44 guns; 16 


knots. 


- Cruiser “ Varyag” ; 6.500 tons; 34 guns; 23 knots; 


building at Philadelphia, but ordered to Taku. 
“lng cruiser *‘ Rossia” ; 12,130 tons; 60 guns; 19 
<nots., 

Turret-ship ‘‘ Petropavlovsk ” ; 10,960 tons; 54 guns; 
17 knots. 


. Turret-ship ‘‘Sissoi Weliky ” ; 9,000 tons; 44 guns; 


16 knots, 


60. 
61. 


62. 
63. 


73. Third-class cruiser ‘‘ Kormoran” ; 





. Armored cruiser *‘ Admiral Charner” ; 


. Armored cruiser ** Fiirst Bismarck ” ; 


. Second-class cruiser 


. Gun-boat ‘* Governolo” ; 


Gun-boat “ Lion”; 508 tons; 10 guns; 11 knots. 
Second-class cruiser * Friant’’; 3,944 tons; 24 guns; 
18 knots. 
Second-class cruiser 
guns; 21 knots. 
Armored cruiser ‘*‘ Vauban” ; 
14 knots. 

Second-class cruiser ‘‘ Jean Bart™; 4,109 tons; 34 
guns; 19 knots. 


** Descartes”; 4,033 tons; 26 


6.208 tons; 30 guns; 


4,787 tons; 
24 guns; 19 knots. 


. Armored gun-boat ‘‘ Styx”; 1,796 tons; 9 guns; 13 


knots. 


. First-class cruiser ‘Guichen ” ; 8,282 tons; 23 guns; 


22 knots. 
GERMANY. 


. Gun-boat “ Iitis” ; 900 tons; 12 guns; 13 knots. 
. Seeond-class cruiser **Gefion”; 4.100 tons; 33 guns; 


20 knots. 


. Second-class cruiser ‘‘ Irene”; 4,200 tons; 35 guns; 


18 knots. 


. First-class cruiser ‘‘ Kaiserin Augusta” ; 6,290 tons; 


38 guns; 21 knots. 

1,640 tons; 13 
guns; 15 knots. 

10,650 tons; 
44 guns; 19 knots. 


. Second-class cruiser *‘ Hansa” ; 5,900 tons; 34 guns; 


18 knots. 
ITALY. 


. Third-class cruiser ‘* Elba”; 2,782 tons; 24 guns; 


18 knots. 

‘“*Vesuvio”; 3,247 tons; 17 
guns; 17 knots. 

1,222 tons; 10 guns; 15 


knots. 


. Third-class cruiser ‘* Calabria” ; 2,467 tons; 32 guns; 


18 knots, 





vergence from the British types of mechanical stokers 
that had preceded it. Itisa coking stoker which feeds 
the fuel from two magazines situated in the side walls 
of the boiler furnace, the fuel being directed over the 
sloping sides of the grates, which incline at an angle of 
about thirty-five degrees from the inner edge of the 
coal wagazine, forming a V-shaped bed of burning 
fuel. Another well-known mechanical stoker is that 
patented by J. A. Brightman, of Cleveland, Ohio. In 
the same year the well-known Roney mechanical sto- 
ker, of which we shall treat in a later article, was 
brought out by the engineer whose name it bears. 
Since that time, the development of the mechanical 
stoker in this country has been quite active. 

The Playford mechanical stoker herewith illustrated 
consists of a massive carriage, which is capable of be- 
ing wheeled beneath and drawn from under the boiler. 
This carriage carries an endless belt of parallel grate 
bars, which travel in a horizontal plane from the fire 
door to the back of the furnace, where the belt passes 
over sprocket wheels, and returns to the front end of 
the carriage, as shown in Fig. 1. The side frames of 
the carriage are of heavy cast iron, strongly bridged 
and trussed with I-beams. Transversely of the car- 
riage, at the front end, is a driver shaft, and at the 
rear end a driven shaft. The front shaft and sprock- 
ets serve to support and drive the endless belt of grare 
bars, while the rear shaft and sprockets serve to sup- 
port and guide the grates. All the iron parts of the 
furnace may be removed from under the boiler without 
disturbing the masonry setting. Longitudinally of the 
earriage are carrier chains c* malleable iron links, 
which are made of sufficient strength to prevent the 
possibility of breakage. 

The grate bearers are steel bars, which may be de- 
tached by removing two cotter pins, one at each end, 
and may be removed without stopping the feed of fuel 
or disturbing the fire. These grate bearers are not in 
contact at any time with the fuel. The grates are 6 
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inches by 1%¢ inches in cross section, and are attached 
to the grate bearing-bars. Any one section, or all the 
sections in one row, may be removed by displacing a 
single cotter pin. This may be done without disturb- 
ing the fire. 

In the improved Playford sectional grate stoker the 
destructive action of the fire is distributed equally over 
the entire grate surface. The sections are in contact 
with the burning fuel for about forty per cent. and 
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Each furnace has a water-front gate, which is raised 
or lowered at will by a worm and gear operated by a 
hand-wheel. A graduated scale shows the thickness 
of coal fed; the gate, which is made of boiler plate iron, 
is practically indestrnetible under the conditions of 
use. The water which passes through the gate may be 
piped to an open heater or to a sewer. When it is 
raised to its full limit, the gate makes an opening to 
the furnace above the grate line for the full width of 
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Fie. 2—LONGITUDINAL SECTION, SHOWING 
OF 


ASH CONVEYOR, AND DETAILS 


out of contact for about sixty per cent. of the time 
they are in operation. 

The coal hopper is made of plate iron ; the front is 
pivoted at the upper corners and is raised by a lever 
to a horizontal line corresponding to the opening of 
the gate when fully raised. The driver shaft which 
moves the grates is operated by a ratchet-gear feed, 
which is operated by an eccentric placed on the line 
shaft and also by a worm and gear, driven by a belt 
from a line shaft placed across the top of the boiler 
front. If desired cone pulleys are used to vary the 
grate travel and individualize the furnaces without re- 
sorting to control of the engine by the throttle. The 
feed mechanism is so arranged that the rate of travel 


Fie. 3.—DETAILS OF THE 


of the grate may be varied up toa speed of 2 inches 
per minute. 

The thickness of fire is determined by the rate of 
feeding of the fuel, which is controlled by raising or 
lowering the gate. An average rate of combustion 
would be that resulting from!opening the gate 4 inches, 
but it may be raised to 5 or 6 inches to suit the load 
und the draft, The feed may also be controlled by th: 
rate of travel of the grate. a high rate of duty being 
obtained with a grate travel of 3 inches per minute. 
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DRIVING 


MECHANISM, 
AND BOILER SETTING. 


RATCHET-GEAR 
GRATE 


the furnace, and in height the opening extends to the 
top of the arch opening, a space large enough for a 
wan to enter. 

At the front end of the furnace, immediately above 
the coking end of the grate, is a firebrick arch which, 
becoming intensely heated, makes the front end of the 
furnace a reverberatory chamber, in which the gases 
are liberated from the coking fuel by the process of de- 
structive distillation. The coked fuel in process of 
combustion is carried by the travel of the grates toward 
the rear of the furnace, where the ash and refuse is 
dumped automatically under the flat arch at the bridge 
wall, and from this is conveyed to the front of the 
boiler by the ash conveyor, as shown in Fig. 2. 
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driver shaft when it is placed longitudinally of the 
furnace, and by chain and sprocket of a counter-shaft 
when the conveyor is placed transversely ; or it may 
be operated by a ratchet-gear on the conveyor shaft 
and an eccentric on the counter-shaft. Either of these 
arrangements may be used according to conditions. 





THE MISSION OF SCIENCE IN EDUCATION.* 
By JOHN M. CoUuLTER. 


THE average graduate from an American university 
needs no counsel as to his conduct when he comes to 
face ‘“‘the untried world.” He has had his eyes open, 
and has tried the world more or less, often too much ; 
and has already been surcharged with advice from 
those of larger experience. If he does not know the 
elements of success, it is not beeause he has failed to 
hear of them ; and it only remains for him to receive 
the teaching which comes from experience. I address 
these graduates, therefore, with the consciousness that 
it is too late to add’ effective advice, and too early to 
appeal to their experience. I come, therefore, not to 
youths who are about to be sent away for the first 
time from the fostering care of a mother, but to uni- 
versity men and women, interested in whatever con- 
cerns higher education, and I wish to speak to them 
of the mission of science in education. 

In its broadest sense science includes all knowledge, 
but the reference here made is to the ordinary applica- 
tion of the word in schemes of education. Perhaps 
even this needs limitation, if by chance any one has 
confused reading about science with scientific training ; 
for reference is made to science taught by the labora- 
tory method, which merely means direct and personal 
contact with the subject matter. 

The advent of science, as thus defined into schemes 
of college and university education, was unprowmising. 

t was like one born out of due season, for whom there 
is no place or preparation. The courses of study were 
already filled with subjects, all of which naturally 
seemed to be far more important than the interloper. 
who had to be content for a time with the crumbs 
which fell from the already crowded table. Scraps of 
time and information rather than training was not a 
happy combination to develop an educational result 
from any subject, and least of all from science. The 
general attitude at first toward the laboratory method 
is well illustrated by the experience of Rafinesque, the 
first teacher west of the Alleghanies who attempted to 
introduce it. From 1823 to 1826 he was professor of 
modern languages and the natural sciences in Transyl- 
vania University, in Lexington, Kentucky. In his 
botanical instruction he ventured to bring plants into 
the recitation room, which was objected to by the 
faculty as ‘‘ tending to produce disorder among the 
students, and to convert a serious recitation into the 
mere examination of curiosities, thus wasting valuable 
time.” 

After science had secured a definite place in the col- 
leges and was making its first feeble attempts at labora- 
tory work, it was confronted by an obstacle more 
serious than scraps of time, an obstacle which still ex- 
ists in certain quarters, either in fact or in spirit. In- 
stead of being admitted to equal rights in a republic of 
subjects, it was degraded by the organization of so- 
ealled scientific courses, which were confessedly in- 
ferior to thre others ; and as if to insure a weak result 
the scientific course was often made shorter than the 
others. In my own college, but a type of the great 
majority of colleges in those days, a student who was 
not strong enough to graduate in four years in the 
classical course could graduate in three years in the 
scientific course. No self-respecting student could af 
ford to be a “scientific” under such conditions, so 











GRATE 


The ash conveyer is placed longitudinally of the 
furnace setting and in the center of it, or else trans- 
versely at the rear of the furnace and in front of the 
bridge wall. The conveyor is made of cast iron flights, 
6 inches in diameter, mounted upon square shafting 
having bearings at the ends and at proper intermedi- 
ary intervals. All ash and refuse is automatically re- 
moved from the furnace and by a conveyor may be 
mechanically fed in any direction desired. The ash 
conveyor is driven byachain and sprocket from the 


BAR USED IN THE 


PLAYFORD STOKER. 


that only the weaklings, with three-fourths of the 
legitimate time at their command, became the ex- 
ponents of the advantages of scientific training! All 
those who are middle-aged can testify to a similar col- 
lege experience, and the result was a deep-seated dis 
trust of the value of science in education, an honest 
contempt for its results, which distrust and contempt 





* An address delivered at the annual commencement of the University of 
Michigan, June 21, 1900, 
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have been handed down to the children now in col- 
lege, so far as they are being influenced by parental 

.dvice. This result is natural, and I have no word 
of blame for those who possess the feeling, but the 
conditions which developed it were simply inexcus- 
ible. 

In spite of the unfortunate conditions which ac- 
companied the advent and much of the history of 
science in education, it has now become firmly estab- 
lished, bas a reasonable rank and allotment of time, 
and is in a position to show what it has done and what 
it ean do for education. Time enough has not yet 

lapsed, and absolute equality has not yet been suf- 
ficiently attained to permit the fullest expression of 
legitimate results, but in some degree and at some uni- 

ersities the results are beginning to be apparent. It 
is hard for one to appreciate ‘‘the mighty power of 
what has been over the frail form of what might be,” 
so that sentiment as yet unconsciously influences the 
judgment even of the fair-minded. But certain results 
of the presence of science in education seem to be evi- 
dent enough, and a few of these I propose to present in 
the form of definite propositions. 

1. Seience has revolutionized educational methods.— 
[his proposition needs no special defense, as it seems 
to be well nigh universally admitted. In fact, it is the 
pride of almost every subject to-day that it is taught 
by the laboratory method. This simply means that 
the old recitation, which was the retailing of second- 
hand information as to facts, and of second-hand opin- 
ions concerning them, has given place to the direct ob- 
servation of facts and the expression of individual 
opinion concerning their significance. As a result, stu- 
dents are sought to be made thinking rather than 
memorizing machines, with the initiative power de- 
veloped rather than the imitative. 

Even in the study of literature, the very stronghold 
of the eult organized by the humanities, the books 
about literature have been banished, and the contact 
is with literature itself. The legitimate offspring of 
the laboratory is the seminar, and even in the most 
elementary work the laboratory idea of presentation 
prevails. In short, the introduction of the laboratory 
started the movement which has resulted in more 
rational methods of teaching in every department of 
college activity. It was my good fortune to be a mem- 
ber of the college association of a neighboring State 
during the whole period of this evolution of methods, 
and it well exemplified the three successive attitudes 
of mind which Agassiz said were always apparent 
when a new and somewhat startling conclusion of 
science was announced. At first people say it is not 
true; later it is contrary to religion ; and last every- 
one knew it before. So in the later stages of my ex- 
perience I have been interested in hearing that every 
real teacher uses the laboratory method, and that 
science has no special claim upon it. And this is true 
in the sense that its claim is now merely a historic one. 
Every result which comes merely from the method 
may be duplicated by non-scientific subjects, for teach- 
ing in general has become scientific. The present and 
future value of science in education, therefore, caunot 
come from its peculiar methods, but from something 
inherent in the subject itself. [am glad to make this 
statement emphatic, for it is often said that the mission 
of science in education is to teach the laboratory 
method. Incidentally it did fulfill this mission, but 
if that were all it could now be banished without 
weakening our schemes of education. 

1. It develops the scientific spirit.—By the scientific 
spirit I mean a certain attitude of mind. What this 
attitude is may be indicated by noting some of its 
characteristics. 

(1) It is a spirit of inquiry.—In our experience we en- 
counter a vast body of established belief in reference 
to all important subjects, such as society, government, 
education, religion, ete. It is well if our encounter be 
only objective, for it is generally true, and a more dan- 
gerous fact, that we find ourselves cherishing a large 
body of belief, often called hereditary, but really the 
result of early association. Nothing seems more evi- 
dent than that all this established belief which we en- 
counter belongs to two categories : (1) the priceless re- 
sult of generations of experience, and (2) heirloom rub- 
bish. Unfortunately, the discovery of the latter has 
often resulted in weakening the hold of the former. 
The young inquirer or non-logical inquirer is in danger 
of condemning all the conclusions of the past when one 
is found wanting. 

Toward this whole body of established belief the scien- 
tifie attitude of mind is one of unprejudiced inquiry. 
It is not the spirit of iconoclasm, as some would be- 
lieve, but an examination of the foundations of belief. 
The spirit which resents inquiry into any belief, how- 
ever cherished, is the narrow spirit of dogmatism, and is 
as far removed from the true scientific attitude as the 
shallow-minded rejection of all established beliefs. The 
childhood of the race accumulated much which its man- 
hood is compelled to lay aside, and the world needs a 
thorough going over of its stock in trade. Such work 
cannot be done all at once, or once for all, for it must 
Ue a gradual sloughing off as the spirit of inquiry be- 
epmes more generally diffused. It must become evi- 
dent that this spirit is diametrically opposed to in- 
tolerance, and that it can find no common ground with 
those who confidently and sometimes violently affirm 
that the present organization of society is as good as it 
ean be ; that the present republics of the world repre- 
sent the highest possible expression of man in reference 
to government ; that the past has discovered all that is 
best in education ; that the mission of religion is to con- 
serve the past rather than to grow into the future. This 
is not the spirit of unrest, of discomfort, but the evi- 
dence of a mind whose every avenue is open to the ap- 
proach of truth from every direction. Like the tree, it 
is rooted and grounded in all the eternal truths that 
the past has revealed, but is stretching out its branches 
and ever renewed foliage to the air and sunshine, and 
taking into its life the forces of to-day. 

_Dogmatism still finds numerous victims, for educa- 
tion bas not yet touched the majority, but every day 
the possible victims are becoming fewer in number, 
and. those who seek to lead opinion must presently 
abandon the method of bare assertion. The factors in 
this general intellectual progress are perhaps too subtle 
and interwoven to analyze with certainty, but con- 
spicuous among them is certainly the development of 
scientifie training. 

For fear of being misunderstood, J hasten to say that 


this beneficent result of scientific training does not 
come to all those who cultivate it any more than is the 
Christ-like character developed in all those who pro- 
fess Christianity. I regret to say that even some who 
bear great names in science have been as dogmatic as 
the most rampant theclogian. But the dogmatic scien- 
tist and theologian are not to be taken as examples of 
‘* the peaceable fruits of righteousness,” for the general 
ameliorating influence of religion and of science are 
none the less apparent. It is not the speech of the con- 
spicuous few that is thus leavening the lump of hu- 
man thought, but the quiet work of thousands of 
teachers. 

(2) The scientific spirit demands that there shall be 
no hiatus between an effect and its claimed cause, and 
that the cause claimed shall be adequate.—It is in the 
laboratory that one first really appreciates how many 
factors must be taken into the count in considering 
any result, and what an element of uncertainty an un- 
known factor introduces. In the very simplest cases, 
where we have approximated certainty in the manipu 
lagion of factors to produce results, there is still lurk- 
ing an element of chance, which simply means an un- 
known and hence uncontrolled factor. Even when the 
factors are well in hand, and we can combine them 
with reasonable certainty that the result will appear, 
we may be entirely wrong in our conclusion as to what 
in the combination has produced the result. 

For example, we have been changing the forms of 
certain plants at will, by supplying in their nutrition 
varying combinations of certain substances. By 
manipulating the proportions of these substances we 
produce the expected results. It was perhaps natural 
to conclude that the chemical structure of these par- 
ticular substances produces the result, and our pre- 
scription was narrowed to certain substances. Now, 
however, it is discovered that the results are not due 
to the chemical nature of the substances, but to a pe- 
culiar physical condition which is developed by their 
combination, a condition which may be developed by 
the combination of other substances as well; so that 
our prescription is much enlarged. In this operation 
we are thus freed from slavery to particular substances, 
and must look only to the development of a particular 
physical condition. It seems to me that there is a 
broad application here. In education, we are in dan- 
ger of slavery to subjects. Having observed that cer- 
tain ones nay be used to produce certain results, we 
prescribe them as essential to the process, without tak- 
ing into account the possibility that other subjects 
may produce similar results. 

In religion, we are in danger of formulating some 
specific line of conduct as essential to the result, and 
of condemning those who do not adhere to it. This is 
the essence of formalism, and its logical outcome, un- 
checked by common sense, is illustrated by the final 
expression of Jewish temple worship. 

That there may be many lines of approach to a 
given result, if that result be a general condition, is a 
hard lesson for mankind to learn. 

If it is so difficult to get at the real factors of a sim- 
ple result in the laboratory, and still more difficult to 
interpret the significance of factors when found, in 
what condition must we be in reference to the im- 
mensely more difficult and subtle problems which con- 
front us in social organization, government, education, 
and religion, especially when it is added that the vast 
majority of those who have offered answers to these 
problems have bad no conception of the difficulties in- 
volved in reaching absolute truth. It is evident that 
in the vast problems which concern human welfare in 
general we are but groping our way, and that our 
answers as yet are largely empirical. The proper 
effect of such knowledge is not despair, but a receptive 
mind. In my judgment, therefore, the diffusion of 
the scientific spirit will make it more and more difficult 
for any one with a nostrum to get a hearing. 

The prevailing belief among the untrained is that 
any result may be —— by some single factor 
operating as a cause. They seem to have no concep- 
tion of the fact that the cause of every result is made 
up of a combination of interacting factors, often in 
numbers and combinations that are absolutely be- 
wildering to contemplate. An enthusiast discovers 
some one thing which he regards and perhaps all un- 
prejudiced and right-thinking people regard as an 
evil in society or in government, and straightway this 
explains for him the whole of our present unhappy 
condition. This particular tare must be rooted up, 
and rooted up immediately, without any thought as to 
the possible destruction of the plants we must culti- 
vate. Theabnormal tissue must be destroyed without 
reference to the fact that the method of destruction 
may debilitate the normal tissue. 

This habit of considering but one facter, when per- 
haps scores are involved, indicates a very primitive 
and untrained condition of mind. In the youth of 
science it often threw its votaries into hostile camps, 
each proclaiming rival factors; when the problem 
really demands all the factors they all had and many 
more besides. 

It is fortunate when the leaders of public sentiment 
have got hold of one real factor. They may overdo it, 
and work damage by insisting upon some special form 
of action on account of it, but so far as it goes it is 
truth. It is more apt to be the case, however, that 
the factor claimed holds no relation whatsoever to the 
result. This is where political demagoguery gets in its 
most unrighteous work, and preys upon the gullibility 
of the untrained, and is the soil in which the noxious 
weeds of destructive socialism, charlatanism, and re- 
ligious cant flourish. 

It is needless for me to enlarge the horizon of illus- 
tration by including numerous fields of human thought 
and activity, for your own thought outruns my state- 
ment and recognizes the conditions in every direction. 
It is to such blindness that scientific training is slowly 
bringing a little glimmer of light, and when the world 
one day really opens its eyes, and it is well if it opens 
them gradually, the old things will have passed away. 

(3) The scientific spirit keeps one close to the facts.— 
One of the hardest things in my teaching experience 
has been to check the tendency of many students to 
use one fact as a starting point for a flight of fancy 
which is simply prodigious. Such a tendency is cor- 
rected, of course, when facts accumulate somewhat, 
and flight in one direction is checked by a pull in some 
other direction. But most of us have the tendency, 
and the majority are so unhampered by facts that 
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flight is free. This exercise is beautiful and invigorat- 
ing if it is recognized to be just what it is, a flight of 
fancy; but if it results in a system of belief, it is a de- 
ception. There seems to be abroad a notion that one 
may start with a single well-attested fact, and by some 
logical machinery construct an elaborate system and 
reach an authentic conclusion, much as the world has 
imagined for more than a century that Cuvier could 
do if a single bone were furnished him. The result is 
bad, even though the fact have an unclouded title. 
But it too often happens that great superstructures 
have been reared upon a fact which is claimed rather 
than demonstrated. 

We are not called upon to construct a theory of the 
universe even upon every well-attested fact, and the 
sooner this is learned the more time will be saved and 
the more functional will the observing powers remain. 
Facts are like stepping-stones ; so long as one can get 
a reasonably close series of them, he can make some 
progress in a given direction, but when he steps be- 
yond them he flounders. As one travels away froma 
fact, its significance in any conclusion becomes more 
and more attenuated, until presently the vanishing 
point is reached, like the rays of light from a candle. 
A fact is really only influential in its own immediate 
vicinity ; but the whole structure of many a system 
lies in the region beyond the vanishing point. 

We must wonder what lies oe goes we must try our 
wings in an excursion now and then, but very much 
stress must never be laid upon the value of the results 
thus obtained. 

Such “vain imaginings” are delightfully seductive 
to many people, whose life and conduct are even 
shaped by them. I have been amazed at the large 
development of this phase of emotional insanity, 
commonly masquerading under the name of subtle 
thinking. Perhaps the name is expressive enough, if 
it means thinking without any material for thought. 
And is not this one great danger of our educational 
system, when special stress is laid upon training ? 
There is danger of setting to work a mental machine 
without giving it suitable material upon which it may 
operate, and it reacts upon itself, resulting in a sort of 
mental chaos. An active mind turned in upon itself, 
without any valuable objective material, can certain|y 
never reach any very reliable results. 

It may not be that the laboratory in education is the 
only agency, apart from common sense, which is cor 
recting this tendency; but it certainly teaches most 
impressively, by object lessons which are concrete 
and hence easiest to grasp, that it is dangerous to stray 
away very far from the facts, and that the farther one 
strays away the more dangerous it becomes, and 
almost inevitably leads to self-deception. 

There is no occasion for a farther analysis of the 
scientific spirit or attitude of mind. It could be fol- 
lowed out into various ramifications of greater or less 
importance, but enough has been said to indicate its 
tendency. Nor is any further claim made at this point 
than for the laboratory method, for the scientific spirit 
is now being developed by subjects which are not 
grouped among the sciences as defined in this paper. 
It simply follows from the laboratory method, but as 
this came in by way of the sciences, and is still of 
easiest and most direct application in connection with 
them ; so the characteristics of the scientific spirit in- 
dicated above are wore easily and effectively developed 
in contact with a materials of science. 

(To be continued.) 








PERCENTAGES OF JASUALTIES IN 
DANGEROUS OCCUPATIONS. 


THE bill for the prevention of accidents on railroads 
is still being discussed by the British Parliament. This 
bill, it will be remembered, was drawn up by the Royal 
Commission which investigated the alleged demand 
for automatic freight car couplers, says The Railroad 
Gazette. It included, besides couplers, such matters as 
hand brake levers on freight wagons, lighting yards 
where switching is done at night, construction of gage 
glasses in locomotives, and other topics which have 
been agitated by employees’ associations. The bill 
has been amended two or three times and now ap- 
pears to have been made quite stringent concerning 
all these matters which at first appeared to be second- 
ary, but everything concerning couplers appears to 
have been completely expunged. word James, of 
Hereford, in advocating the revised billin the House 
of Lords, June 28. gave some interesting rcentages 
showing the frequency of fatal accidents in the rail- 
road service and in various other dangerous occupa- 
tions. He said that in the year 1898 there were 534,141 
railroad servants employed in the United Kingdom, 
and of those persons 542 were killed and 13,000 were 
injured. But of these 534,141 men many ran no risk at 
all. There were 53,800 clerks and 77.000 factory me- 
chanies, who ran no risk, while of 25,543 signalmen only 
9 were killed and 175 injured. It was demonstrated 
that a certain portion of the work of railroad opera- 
tives represents the most dangerous trade carried on in 
this country. The persons who were exposed to the 
greatest danger were goods guards, shunters, and 
platelayers. Of the 14,720 goods guards employed, 
43 were killed and 902 injured; of the 63,360 plate- 
layers employed, 122 were killed and 1,020 injured ; 
and of the 9,244 shunters eneeevess 47 were killed and 
723 injured. Therefore, of the goods guards, about 4 
per 1,000 were killed and 61 injured ; of the platelayers, 
1°9 per 1,000 were killed and 16 injured ; and of the 
shunters, 5°08 per 1,000 were killed and 78 injured. 
While accidents to railroad servants generally had de- 
creased during the last thirty years, accidents to shun- 
ters had unfortunately increased. The number of 
shunters killed in 1872 was 25, but in 1898 it was 47. 
The trade which was generally supposed to be the 
most dangerous was that of the mercantile marine ; 
but in 1898 there were 5°2 deaths per 1,000 in the 
mercantile marine and the number of accidents which 
were not fatal was small. In regard to other trades 
which had been treated by the Legislature as danger- 
ous, he found that in coal mines 1°28 per 1,000 were 
killed, as against 5°08 per 1,000 of shunters ; in metal- 
liferous mines, 0°96 per 1,000 were killed; in factories 
in the non-textile trades, 0°2 per 1,000 were killed ; 
in factories in the textile trades, 0°1 per 1,000 were 
killed ; and the ship-building trade, 0'5 per 1,000 were 
killed. Therefore, it was established that the work in 





20662 


which a certain portion of the railway servants were 
engaged was the most dangerous trade in this coun- 
try. So far as he knew, it was the only dangerous 
trade now uncontrolied by the protection of the 
State. 

THE GAS INDUSTRY OF THE EXPOSITION 
OF 1900. 


AMONG the industries which in recent years have had 
to contend with an incessant competition, there is one 
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company has erected on the Champ de Mars, o.. the 
Quai d'Orsay, and below the lena bridge. 

For the Champ de Mars the company employs Auer 
burners and also Bandsept ones, put at its disposal by 
the Société Francaise d’Ineandescence, and, for the 
Troeadéro, the large size Denayrouze burners furnished 
by the manufacturers thereof. The lamps contain 1, 
2, 3,5, or 10 mantles. Some, placed under the Eiffel 
Tower, contain 12 and 15. The luminous intensity ob- 
tained per lawp varies from 22 to 360 carcels. 

The heat disengaged by these powerful centers was 
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Fig. 1.—NEW 10, 12, OR 15 MANTLE LAMPS OF THE COMPAGNIE PARISIENNE 
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that deserves to be mentioned to our readers on ac- 
count of the progress that it has made. We refer to 
the gas industry, the important applications of which, 
made at the Exposition of 1900, we purpose to sum- 
marize, in confining ourselves to the work done by the 
Compagnie Parisienne du Gaz. 

This company, properly speaking, has no grouped 
exhibit, but has made several installations here and 
there within the Exposition enclosure. 

We shall examine in succession lighting, heating, 
cooking, and motive force. 


1, INTENSIVE LIGHTING OF THK PARKS OF THE 
CHAMP PEK MARS AND THE TROCADBRO WITH GAS. 


The company under consideration, appointed by the 
administration of the Exposition to assure the genera! 
lighting of the parks of the Champ de Mars and the 
Trocadéro, proposed to itself to make manifest the 
great progress that has been accomplished since the 
last Exposition, in lighting with gas and to demon- 
strate that such lighting may be very brilliant and ad 
vantageously sustain a comparison with other systems 
from the viewpoint of power and net cost. 

While incandescence by gas was developing, the 
Compagnie Parisienne du (az was seeking in its 
laboratories a means of creating apparatus that should 
give a powerful intensity. As long ago as 1893 it 
directed its experiments toward the use of compressed 
air, which permitted of obtaining in the apparatus a 
mixture of air and gas in proper proportions and 

reatly increased the brilliancy and rendering of incan- 
descent burners. It was afterward found that the use 
of compressed air, at a pressure of about 20 millimeters 
of water, gave just as satisfactory results and per- 
mitted of simplifying the installation. Under such 
conditions, a consumption of 350 liters of gas per hour 
was capable of giving a light of from 35 to 38 carcels, 
say of from 350 to 380 decimal candles. 

he company, in view of the results thus obtained, 
thought it would be interesting to apply this system to 
the lighting of the central alleys and the gardens situ- 
ated under the Kiffel Tower. In the other alleys of 
less width it sufficed to employ gas at a normal 
pressure. 

The superpressure of the gas is obtained by means of 
ventilators actuated by gas motors that occupy but 
little space and run with great regularity. Such an 
installation has been made in the pavilions that thie 
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such that the glass of the lamps broke under the action 
of the rain, during the course of the experiments ; but, 
through special arrangements, this difficulty was sur- 
mounted in the lamps of the city type containing 1, 2, 
3, or 5 burners. For more powerful centers, the com- 
pany has devised fa special style of decorative lamp 
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taining 1,400 burners. The total intensity obtained by 
lighting affected with gas at a normal pressure is 60,000 
carcels, or 600,000 candles. 

The gas at a pressure of 200 millimeters of water sup- 
plies (1) on the Champ de Mars, 140 candelabra, sup- 
porting 240 lamps containing 1,200 burners ; and (2) at 
the Trocadéro, 50 candelabra, supporting 100 lamps 
containing 500 burners. 

The total intensity obtained by the lighting effected 
with gas at a pressure of 200 millimeters of water is 
40,000 carcels, or 400,000 candles. Finally, the genera) 
intensity obtained is 100,000 carecels, or 1,000,000 can- 
dl 


es. 

The total surface lighted is 200,000 square meters (not 
including the buildings), and the hourly consumption 
of gas is 1,340 cubic meters. 

ndersuch conditions the lighting of the parks of 
the Champ de Mars and Trocadéro produces effects of 
intensity and dissemination that have been favorably 
commented upon by persons specially designated to 
study the question of lighting as weil as by the public, 
which is looking for but one thing, and that is the pos- 
sibility of walking around at night amid the wonders 
presented by the Exposition and of having a brilliant 
light to permit of adwiring them. 

2. HEATING BY GAS. 

The company has placed under the eyes of the pub- 
lic, in the meer See annexed tothe Palace of the Armies 
of the Land and Sea, and situated upon the Quai 
d’Orsay, various models of gas heating and cooking 
apparatus manufactured at its shops. 

he new domestic heating apparatus that it exhibits 
permit of utilizing the calorific power of gas in such a 
way as to obtain the greatest economic rendering and 
all the conditions of a perfect hygiene. 

The use of gas for the heating of apartments presents 
numerous advantages that have led to its adoption by 
several large administrations, by the railway com- 
panies, and by the Academy and Faculty of Medicine, 
ete. On the other hand, the low price of the apparatus 
puts them within the reach of ail persons, There 
exist, for example, small apparatus, costing but 19 
franes, for the heating of rooms of limited size. Then, 
again, there are larger, handsomer, and more costly 
ones, Varied ornamentations composed of enamels of 
all colors permit of waking the apparatus harmonize 
with the furniture of the room in which they are in- 
stalled. 

In order that visitors may be able to judge of the 
effect produced, several models have been placed in 
chimney pieces. 

Another kind of heating by means of gas has been 
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Fie. 2.—ROASTING OVEN IN SERVICE AT THE ECOLE POLY'TECHNIQUE. 


which is capable of receiving 10 or even 15 mantles, and 
the glass of which resists abrupt changes of tempera- 
ture, 

The ~ — in service for this intensive lighting 
are as follows: The gas at a normal pressure supplies, 
1) on the Champ de Mars, 495 candelabra supporting 
800 lanterns, containing 1,900 burners; and (2) at the 
Trocadéro, 455 candelabra, supporting 610 lamps con- 








Fie. 8.—INTERIOR VIEW OF THE VIENNA RESTAURANT AT THE ESPLANADE 
DES INVALIDES. 


greatly developed in recent years. We refer to the in- 
dustrial use of this agent in workshops, laboratories, 
ete. The manufactories of jewelry, glass, bicycles, 
hardware, carriages, and hats, and the bleaching, as 
well as several other industries, now employ gas for the 
heating of their various tools. 


3. COOKING WITH GAS. 


Everyone is acquainted with the smal] and very 
practical and convenient gas range, since it is to be 
met with in all houses, even the most humble. Three 
hundred and twenty thousand of these apparatus put 
gratuitously at the disposal of its patrons by the Com- 
pagnie Parisienne du Gaz, are now in service. But 
what is, perhaps, not so well known is that large 
restaurants make exclusive use of gas, and are so weil 
satisfied with it that the number of installations of 
this kind is daily increasing. 

The apparatus have been sostudied as to utilize the 
calorific power of the gas in the best manner possible 
and to respond to the exigencies of the important ser- 
vice of the kitchen in restaurants, hotels, etc. They 
emit no odor, the heat that they give out is but slight, 
and cooks no longer have to endure a temperature 
comparable to the stoke hole of a ship, as they were 
obliged to with coal ranges. A complete gas kitchen 
in a large restaurant comprises the following apparatus: 
la: ranges with reservoirs, roasting ovens with sev- 
eral furnaces,’simple or double brasier grills, special 
stoves for vegetables, entrements and coffee; warming 
tables, plate warmers, linen warmers, etc. 

Heating with gas has been applied to all such appa- 
ratus, a certain number of which figure in the com- 
pany’s exhibit. These are represented by the follow- 
ing models : 

Roasting Ovens.—-These are provided with turnspits 
and grills, upon which may be cooked at once, and in 
a short time, a large number of pieces, such as legs of 
mutton, chickens, cutlets, ete. In class 74 are found 
models and figures of the double roasting oven that 
has been in service at the Ecole Polytechnique since 
the month of October, 1898. This apparatus has been 
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submitted to methodic experiments that have given 
the following results : 


Mean weight of meat, raw........ 77 
“ oe aa *  eooked..... 62 

1 

1 


77°75 ke. 
mo 
‘ 
lime of cooking. . 
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Expense, at 03 per cubic meter, of 


eee ee eee wees 


7 
( 
h. 25 m. 
‘8 


2 c. mn. 


eeeres ~ 


6°54 frances. 


GAS... ewe eees ee ee 


compared with the old method of heating with 
i. heating with gas presents a marked advantage. 
The experiments made give the following results : 


iixpense of Ws << <esc00 11°5 frances, 


Loss of meat after cooking, with 


WOE 6 dbbscesoccesccees ° ee per cent. 
Loss of meat after cooking, with 
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s apparatus is capable of cooking at once 64 legs 
of mutton, 100 chickeas, or 250 cutlets. A still larger 
vas oven was constructed in the company’s shops and 
put in service in 1899 in the kitchens of the Grande 
Magasins du Bon Marehé. This oven is capable of re- 

¢ as wany as 650 cutlets at once and does service 


ce 
for 00 persons. 

[here are also gas ranges constructed upon the same 
principle, but of more elegant aspect, that have found 


a place in several Jarge restanrants of Paris, where 
thev are installed in the publie hall. Their operation 
interests the consumers, without discommoding them 
by the temperature or the odor of the food, thanks to 
an excellent ventilation. 

Among the most recent models of kitchen gas appa- 
ratus figures what is called the ‘‘entremettier-saucier ” 
range, which ineludes (1) large burners for the boiling 
of bouillons and juices placed in large kettles, and (2) 
roasting ovens of dimensions absolutely identical with 
those of the analogous apparatus heated with coal. 

[he rows of burners that serve for heating these 
ovens, and which, moreover, give them a temperature 
muehb more uniform than that which is obtained with 
coal. heat at the same. time, through conductivity, the 
plate placed immediately above and upon which 
liquids are boiled under very economical conditions. 

[he gas brazier grill reproduces the ordinary grid- 
iron with baker's brazier, and the products of combus- 
tion are carried off through a chimney provided with a 
register. The artificial coals, consisting of fragments 
of asbestos bricks, are contained in a drawer, of which 
the bottom is provided with apertures. (as burners 
placed beneath this drawer raise the asbestos to incan- 
descence in a few minutes. Among the restaurants 
that have adopted these gas apparatus may be men- 
tioned the Vienna Restaurant at the Esplanade des 
Invalides ; the restaurant of the pavilion of Norway, 
on the bank of the Seine; five restaurants of the Eitfel 
Tower, on the Champ de Mars; the restaurant of the 
Palace of Mines, on the Champ de Mars; two restau- 
rants of the panorama of the Tour of the World, on 
the Champ de Mars; the Congo restaurant, at the 
Trocadéro; the American restaurant, on the Champ 
de Mars; the Roumania restaurant, on Quai d’Orsay, 
ete. 

4. GAS MOTORS. 


The use of gas for motive force and the production 
of the electric current is continually extending. A 
large number of nanufaeturers exhibit motors of vari- 
ous powers in class 20, among which figures a gas one 
of 1,000 horse power, provided with a single cylinder, 
and constructed by the Cockerill establishment, of 
Seraing. Belgium. 

‘The Compagne Parisienne du Gaz has installed in the 
Exposition itself or in its vicinity several gas motors of 
its own manufacture. Among the principal of such in- 
stallations may be mentioned : Restaurant No. 17 (blue 
pavilion), near the Eiffel Tower; the Falls of Niagara, 
on Avenue de la Motte-Piquet, one 8 horse power mo- 
tor; the Stereorama, at the Trocadéro, one 10 horse 
power motor ; the Mining Exposition, at the Trocadéro, 
one 50 horse power motor; the Loie Fuller establish- 
ment, Cours de la Reine, three 150 horse power motors ; 
the Grand Columbia Theater, Route de la Revolte, 
four 160 horse power motors ; the Naval Combat, Route 
de la Revolte, four 175 horse power motors; the Great 
Palace of the Fine Arts, on the Champs Elysees, four 
104 horse power motors; the Animated Voyages, Quai 
de Debilly, one 8 horse power motor, ete. 

Such is, summed up ip a few lines, the present situa- 
tion of the gas industry and its principal applications 
at the Exposition of 1900.—J. Leroy, in La Nature, 


THE ARTILLERY SCHOOL AT JUTERBOG. 


ON May 7, 1859, the Prussian Cabinet directed Prince 
Regent Wilhelm to purchase 300 breech-loading guns. 
Thus the foundation of Germany’s field-artillery was 
laid. Now the army has 540 batteries, composed of 
3.240 pieces of ordnance. It was long before the ad- 
vantages of the rifled breech-loader over the smooth- 
bore were acknowledged even by artillery officers ; for 
no progress had been made iv the manufacture of ord- 
nance since the beginning of the century, and the men 
were totally unfamiliar with the ase of the new weapon. 
At target-practice the results obtained were no better 
than those obtained with the old gun, largely for the 
ieee that no one knew how to manipulate the breech- 
oader 

During the Danish war, however, General Inspector 
of Artillery von Hindersin recognized the efficiency of 
the weapon and saw that the wen were not skilful 
enough in its use. Even during the war he did his ut- 
inost to train his artillerists ; but it was not until 1867 
that an ordnance school, consisting of a field-battery 
and siege battery, was founded. The purpose of the 
school was to train a sufficient number of instructors 
for the artillery, who were to impart to the men under 
their command the knowledge which they had them- 
selves acquired. 

I'he school, says the Illustrite Zeitung, was established 
at Berlin; its proving grounds were at Teagel. So 
efficie: t was the system of training that in the war of 
1870-1871, the artillery showed a marked improvement 
in its work. After the treaty of peace was signed 
the scope of the school was broadened. The re- 
armament of the light artillery in 1873 and in 1896 ren- 
dered new courses of instruction necessary. In 1889the 
Prussia: Kriegsministerium decided that every officer 
of the field-artillery was to take a course at the school ; 
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at the same time a second training battery was organ- 
ized,'and both batteries transferred to Jiterbog. Foot 
and field artillery were now separated ; and for each a 
distinct training-school was established. A third train- 
ing-battery completed the first division of the field- 
artillery school ; and in the course of another ten years 
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still another battery was added. On October 1, 1900, a 
howitzer division will be organized as part of the field- 
artillery school. 

The reduction of the period of service to two years 
has increased the amount of work to be performed by 
the various regiments. The time of instruction has 


MOVABLE TARGET OF DUMMY FIGURES. 
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been reduced by one-third. The commander of the 
battery finds it no light task to instruet the men with 
so limited a time at his disposal. Moreover, the short 
time allotted for target-practice during summer ren 
ders it extremely difficuit to give thorough instruction. 

These obstacles have, to a certain extent, been over 
come by the reorganized training-school. Annually 
about 500 officers in every branch of the service pass a 
certain length of time at the school. With the excep- 
tion of the Bavarian subaltern officers, who have their 
own sehool at Leehfeld, the officers of all the German 
contingents must go to Jiiterbog. The batteries are 
manned by selected non-commissioned officers and 
erews and drawn by well-trained horses, so that the 
commanding officers are in no way hindered in learning 
how most effectively to use their weapons, 

Mobile almost as a body of cavairy, a battery can 
traverse a country at a high speed ; no ditch, no hill 
ean stay its coarse. Utilizing every cover, every bit of 
shady woodland, the six pieces finally take up a posi 
tion which commands the battlefield. A few com 
mands and motions are given, and immediately the rear 
guns swing from right to left out of the column. Re 
ducing its gait from a rapid gallop to a speed which is 
better suited to the character of the country, the bat 
tery halts behind the flat crest ofa hill. After unlim 
bering, a shot immediately thunders forth. This first 
shot, fired at a range of 4,000 yards, falls short of the 
mark. ‘ Four thousand four bundred " is the next com 
mand uttered. Fifteen seconds later a cloud of dust is 
cast up by a shrapnel-shell and a hostile gun, half 
hidden, is exposed. The wind siowly blows away the 
smoke, and soon the next gun, and the next in the 
enemy's trenches appears. The officers in the firing-line 
point to bushes, to bits of shrubbery, to trees which en 
able the gunners to train their weapons with greater ac- 
curacy on the enemy's position. Then the enemy 
opens fire ; for he knows that concealment is no longer 
possible. “The first gun is mounted in front of the 
barn,” cries the commander, and fires his third shot at 
a range of 4,200 yards. A glance through his powerful 
field-glasses shows that the shot has failen somewhat 
short of the mark. The fourth shot again exposes the 
hostile gun: forit has been fired at a range of 4,300 
vards. The commander now knows that he has pinned 
his enemy in a fork, one prong of which is 4,200 yards 
long and terminates in front of the target, and the 
other of which is 4,300 vards long and extends behind 
the target. After having thus accurately determined 
the position of the enemy, the real bombardment be 
gins. The order is given to cease firing. The men are 
then ordered to distribute their shot and to fire at 4,200 
yards. Each gun is sighted for a corresponding piece 
in the enewy's battery ; and the observations show 
that each shot has told. The next orders direct 
the men to fire their shrapnel directly over the enemy 
As each shell explodes, 300 leaden balls are scattered 
among the hostile gun-crews. The fire is then slack 
ened in order that the effect of the shots can be better 
observed. Shell after shell whistles through the afr :; 
after every shot the piece recoils. With modern quick- 
loading devices and smokeless powder, a well-trained 
battery can fire 50 shots per minute. An enemy’s guns 
ean be put out of action in the manner we have de 
scribed, even in unfavorable weather, in about ten or 
fifteen minutes. 

The German army has ever been trained to act on 
the offensive, while most European armies are trained 
to act on the defensive. In order to protect themselves 
from the terrible effect of German shrapnel, other 
forces resort to natural and artificial covers, trenches, 
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ment has added to each army corps three batteries of 
field bowitzers so as to enable the artillery to cope with 
every emergency. The uniformity of armament which 
had previously been one of the characteristics of the Ger- 
man army was destroyed, it is true; but the increased 
efficiency of the artillery has overcome whatever ob- 
jections were once made. 

Instead of a barrel 64¢ feet in length and 3 inches 
diameter, as in the field-gun, the howitzer bas a short 
4-inch barrel which ean discharge a shell at such an 
elevation that the trajectory will be a curve, the high- 
est point of which is at a considerable elevation from 
the ground, The sheil, therefore, plunges at a very 
slight inclination from the vertical down through the 
earth and timber covering of a trench and bursts in the 
very midst of the enemy. The weight of the ammu- 








FRIEND AND FOE IN THE RIFLE-PITS. 


nition used in the howitzer (each shell weighs 44 
pound) limits the sphere of the weapon’s action, since 
in modern field operations it is extremely important 
that the guns be served as rapidly as possible. 

Sinee the school was founded, each shot fired has 
been registered. In every battery an officer is detailed 
to note every circumstance attending the firing of a 
shell, the elevation of the gun, corrections for the sights, 
adjustment of the primers, ete. Near each target an 
armored turret or other protected structure is erected 
in which an officer is stationed whose duty it is to note 
the number of hits and their effect, and to gather other 
statistical information which may be of service. Before 
practice begins, he inspects his end of the ground, ex- 
amines the enemy (comprising a number of painted 
dummy-figures) and decides to his own satisfaction 
whether the conditions approximate, as closely as pos- 
sible, those under which an actual battle would be 
fought. Men stationed at other points telephone to 
the commander of the battery when the ground is clear. 

After target practice is over, the results obtained are 
chalked down on a huge blackboard in the presence of 
all the officers 


WEB-SPINNING OF THE RED ANT. 


Mr. E. G. GREEN, government entomologist at the 
Botanie Gardens at Peradeniya, Ceylon, has recently 
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SCHEMATIC REPRESENTATION OF TARGET PRACTICE. 


and field fortifications. Since the parapet of a trench 
will receive most of the balls of an exploding shrapnel, 
Germany is now using a shell which is timed to burst 
direectivy over the trench, so that the projectiles will, 
like dynamite. be discharged downwardly In the 
French army, the effect of this shell is counteracted by 
field-fortifications in which beams and earthworks are 
so arravged as to protect the artillery from the shel! 
bursting in front of or above the trench. Under these 
conditions the effect of a shell whose trajectory is flat 
is very small indeed. Despite the protests of many old 
and experienced army officers, the Gerwan war depart- 


been able to confirm by personal observation the web- 
spinning habits of the red ant (GScophila smaragdina). 
He has seen ants actually holding larve in their 
mouths and utilizing them as spinning machines. To 
find what would be done, some leaves which had been 
newly fastened together by the ants were purposely 
separated by Mr. Green. The edges of the leaves were 
quickly drawn together by the ants, and, about an 
hour later, small white grubs were seen being passed 
backward and forward across the gaps made in the 
*~ walls of the shelter. Kach grub (there were appar- 
eutly only two of thew) was held in the jaws of one of 
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the worker ants, and its movements directed as ro- 
quired. A continuous thread of silk proceeded fro: 
the mouth of the larva, and was used to repair the 
damage. There were no larve among the occupa: 
of the disturbed inclosures, and the grubs used for 
spinning were apparently obtained from a nest a short 
distance away, which probably accounts for the co: 
siderable time that elapsed before the rent was r 
paired.— Nature. 


* EXCHANGE VALUE” OF METEORITES. 
By L. P. GRATACAP. 


THE strange relation to our earth of those oceasion::| 
visitors from space which science has placed under the 
generic designation of meteorites, has never excite: 
more discussion than to-day. Their collection becomes 
almost a species of mania in those devoted to their 
study, and the extravagant effects of having anything 
to do with them might not unnaturally, in an ir- 
reverent mind, lend weight to the theory of their lunar 
origin. 

These curious evidences of our chemical identity 
with the extra-terrestrial creation, have in late year 
perhaps, as a convenient simplification of astronomical 
distinetions, been referred to the same origin as the 
shooting stars. These latter, as separated particles of 
disintegrated worlds, or the trailing dust of planets, 
meet our atmosphere and are burnt to powder, leaving 
no substantial residue to reach the surface of our 
globe, whereas the meteorite is more fortunate, and 
brings us its metallic and mineral burden, snatched, 
as it were, from the abyss of space for our instruc 
tion, 

Among the American collectors of these celestial 
missiles none has made more strenuous efforts to secure 
examples of the numerous falls than Prof. H. A. Ward, 
of Rochester. He has traversed the world, traveling 
up and down and across its wide surface, led by the 
magnet of their attraction, until, after experiences as 
varied as Sinbad’s, and expenditures as costly as Cecil 
Rhodes’, he now easily leads American collectors in the 
number and quantity of his specimens. 

The Ward-Coonley collection contains examples of 
424 falls, distributed as follows : 


North America....... $k Seine bonawenbee . 174 
I, htcsisede coccckneeemeirgeamas 18 
Europe..... ie Ce seb Kewnna ee pendiok ened 154 
Pi Metacendn ’itees habe taiieaiba tie . 48 
pS ocenuwe .ietidine deen wes ae 
as ati: Netibtnins Kt dicabbawbbeecnoéen 18 


The total weight of the collection reaches 1,399,094 
grammes or 3,084; pounds. While there are in this 
collection no such preponderant masses as the Peary 
meteorite, now at the Navy Yard, and presumably 
weighing over twenty-five tons, nor such royal masses 
as the larger examples in the British Museum, there 
are large fragments, and, in some cases, entire falls. 
Among the former may be cited the iron (siderite) 
from Canon Diablo, Arizona, the iron and stone 
meteorite (sideralite) from Brenham, Kiowa County, 
Kansas, and the stone (aeralite) from MacKinney, Col 
lin County, Texas. Awong the latter the aerolite from 
Kansada, Ness County, Kansas, the siderite from Muk 
wonago, Wisconsin. 

But while the recent prominence given in this coun 
try to the Ward collection naturally offers an occasion 
for alluding to these cosmic bodies, it is opportune 
that almost simultaneously appears an exhaustive 
work (published in 1897) on Meteorite Cabinets by Dr. 
E. A. Wiilfing, of the University of Tiibingen. To the 
great number, to whom meteorites are both inferen- 
tially and practically of interest, attention to this 
valuable essay cannot be too strongly recommended. 

This work is a catalogue enumerating in alphabetic 
order the known falls of meteorites, with extensive 
references to the literature of each fall, and a table of 
the weights of examples now to be found in different 
collections under each entry. The American collec- 
tors, Bailey, Bement, Kunz, and Ward appear signifi- 
eantly throughout. 

Perhaps one of the most useful features in this work 
is the painstaking effort made by the author to deter 
mine what he calls the ‘“‘exchange value” of every 
prominent fall, or indeed of any fall about which suf 
ficient data can be supplied to furnish him with the 
necessary elements for a calculation. 

Dr. Wiilfing considers that the value of a meteorite 
initially depends upon the original size of the fall. The 
smaller the fall, from the less amount of material to be 
distributed among collectors, the greater the ‘exchange 
value.” 

Secondly, he places as a determinant of value the 
rarity of the class of the meteorites to which any fall 
under discussion is to be referred. When the class is 
numerously represented among known falls, the value 
of the specimen sinks, and vice versa, as in the case of 
such an aerolite as Augra das Reis Brazil, belonging to 
the rare group of the lime and aluminous stones, almost 
destitute of iron, and not characterized by chondrules, 
small spherical grains of varying sizes, the value rises 
As an auxiliary consideration the number of collections 
containing examples of any given group deserves men- 
tion, as the more widely distributed the less value 
should be assigned to one group, in comparison with 
another whose actual group weight might be almost 
the same. 

The third factor which enters into the formula of D: 
Wiilfing is just this question of distribution. If of one 
meteorite there are five possessors the material would 
have a diminished value as compared with a similar 
body divided between two. 

These are the essential elements upon which the 
equation, given for determining ‘“‘exchange value” of 
a given meteorite is based. There are brief modifying 
considerations which, however, have not sufficient dc- 
terminate force to be considered effective in makin 
up the formula. These are the probable recurrence 
similar falls in the future ; the expense attendant up: 
securing a specimen of any fall; the condition, un- 
changed or decomposed, of meteorite; the historica! 
interest of a fall ; and, lastly, the fact of observation 
of the fall, there being about nine irons actually seen 
to fall. . 

Indicating the ‘‘ exchange value” of a meteorite b 
W, its entire known weight by JV. the added weight of 
all meteorites belonging to the same group or class, as 
the specimen considered, by G, and the number of co! 








Area et 




















| re- 
ror 
the 


. for 
hort 
COT 


S. 


mal 
the 
ited 
hes 
heir 
binge 
ir- 
nar 


U4 


In 

on 
ne 
ive 


he 
n- 
his 


tic 
ve 
of 
nt 


ite 


be 


r 
re 


he 
ill 


i 
iM 
n 








SepremBer 15, 1900. 


tections through which the same meteorite is distri- 
buted by B, Dr. Wilfing furnishes us with the approxi- 


imative formula: ; 


a] TS (GN B) 


[t remained to determine the function f and vhe 
following forms of the equation were reviewed : 


W 


1 
W = —— 
GNB 
1 
Ww =—_—— 
/GNB 
1 
Ww = —___ 
/ GNL 
1 
w= —— 





Vie 
Solving these with the best available information, 
the author finds that the cube root gives the most 
reasonable and acceptable results. So that with data, 
under the foregoing definitions, sufficiently well deter- 


fF NB 


anxious possessor of meteorite material a valuable 
basis for measuring the relative ‘‘ exchange values” of 
different falls. This must prove a distinct boon. Dr. 
Wiilfing gives in the closing pages of his treatise his 
determinations of W for the best known falls. 








mined, the formula W = will give the 





THE DWARF OF HAIPHONG. 


THE accompanying engraving, borrowed from La 
Nature, is a reproduction of a photograph of a dwarf 
living at Haiphong, Tonkin. 

His name is Nguyen Yan Bang, or, familiarly, ** Jo- 
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films with the fingers ; and the second objection could 
not be raised provided fresh solution were used, with 
no excess of sulphocyanide, if this be the bath 
adopted. 

Although it is agreed upon generally that the sulpho- 
cyanide bath gives the most excellent results, there are 
a great many others which are far more easily manipu- 
lated. For instance, the gentleman above mentioned, 
no matter how unscientific his methods may be, has 
never known a double tone; and besides the borax 
bath, there are several others which may be used with 


advantage. 
A very satisfactory solution may be made as fol- 
lows :— 
Sodium phosphate...... .....++.... ---20 = gr. 
OE NOG » owen cd sdsedescescconseses 1% gr. 


Distilled (or boiled) water...............10 oz. 


This tones very quickly and evenly, and the print 
will be, when fixed, exactly the color it is when re- 
moved from the bath. Good chocolate tints may be 
obtained, turning to purple-gray on prolonged iw- 
wersion. 

Next to this, as regards ease of manipulation, the 
tungstate bath may be placed, the following being a 
good formula :— 


Sodium tungstate ...... ee pbensesen 40 gr. 
INO nr o-<0 enc ccatens: sbesaennnnn 2 gr. 
Ws i vchoal oiceeiant-ne keds ot enneune 12 02. 


The prints should be toned a little further than re- 
quired, as they change color, though only slightly, in 
the hypo. 

Provided that ordinary care be exercised, the sulpho- 
cyanide bath cannot well be improved upon. The 
formule given by the various wakers for their re- 
spective papers are all satisfactory, and differ very 
little. One which I have always found to act well is— 


Ammoniuin sulphocyanide............. 28 =sogrr. 
BE WIS ig sce 00sscendsecsaccndae Ge 
GRE GREE « 00:00 000s 00e0s0dscteee oo. U6 gr. 


For those who care to try the various baths, and to 
compare their results (which, by the way, is well worth 
doing) | give below a table showing the quantities of 
different agents that may be used with sufficient water 
to make up ten ounces. 








THE DWARF OF HAIPHONG. 


seph,” and he is forty-five years of age. He was born 
at Dan-Oap-Xa, Nhuyen de Than Nien, province of 
Haiderong. His height is 3°28 feet (which, to tell the 
truth, is not a very small stature for a dwarf) and his 
weight 53 pounds. Nguyen Yan Bang lived with his 
parents up to the age of twenty years, but, being fond 
of work, industrious and very intelligent, he became 
first a mandarin’s interpreter at Saigon from 1880 to 
1887. After this, from 1892 to 1899, he was attached 
to the customs service as overseer at the docks of Hai- 
phong. In the years intervening, that is to say, from 
1887 to 189%, he became a dealer in wood and then a 
laundryman, a business that he prefers, since he re- 
ee all others to engage in it, and is engaged in 
wt still. 

He has been married three times. He has had four 
daughters by these different marriages, three of whom 
are living and in robust health at the present time. 
Their ages are respectively 14, 11, and 3 years. They 
are seen standing behind their father in the engraving. 

Mme. Nguyen Yan Bang, the dwarf’s third wife, is 
seen standing to the left of her husband and embrac- 
ing her little three-year-old daughter. The father 
stands upon a pedestal formed of a soap box. 





TONING FORMULZ.* 


A FEW weeks ago I had the opportunity of watching 
a photographer of no small repute carry out his toning 
operations. On asking what bath he used, he said : 
“I just fill the dish with water, throw in as much 
borax as will lie on a sixpence, and then add a few 
drops of gold.” Needless to say, his talents lie in ar- 
tistic, not scientific, work. 

One of the most frequent troubles the novice first ex- 
periences is undoubtedly toning, the result often being 
that he uses the ‘“‘combined bath,” only to find his 
cherished photos fade sooner or later—generally sooner. 
rhe chief complaints made against separate baths are 
(1) The possibility of double tones, and (2) that the 
prints sometimes turn yellow and remain so. Such ob- 
stacles may easily be removed by exercising a little 
care. Double tones may be prevented by soaking the 
prints in a ten per cent. solution of common salt be- 
fore the preliminary washing, and by not touching the 





* By T. Thorne Baker, F.R.P.S., in The Amateur Photographer. 


We may take it that any of these substances reduce 
gold tri-chloride, AuCl,; to AuCl; this AuCl apparently 
acts as an electrolyte, from which gold is deposited on 
the silver of the image, and at the same time a small 
quantity of silver combines with the chlorine of the 
gold chloride thus : 


AuCl + Ag = AgCl + Au. 


When toning has been completed, the prints are 
washed and placed in the fixing bath, when the sodi- 
um thiosulphate present dissolves any silver chloride 
that has not been affected by light. 

Besides the well-known, every-day tones we see, 
which never outstep the narrow range between choco- 





Gold chloride, 1 er! | agar. | 6dr. | 16dr. | Mdr. | 1dr. | 14ar, 


POs, “ schacdeese 
Sod. bicarbonate 
Sod. carbonate.. ...... 
Sod, phosphate. . 
Sod. tungstate epee 
Amm. sulphocyanide 









late-brown and purple, a practically infinite variety of 
color, from chalk-red to black, may be obtained by a 
little careful study of toning baths instead of regard- 
ing them as mere unalterable machines. Most charm- 
ing tints are produced with platinum baths, a good 
formula being— 


Strong nitric acid .............. .5 drops. 
Ns <0 ncddebdasemenes eee 
Chloro-platinite of potassium. .... « Ligh 


The final tone of a print cannot be! judged from its 
appearance in the bath, but some idea of it may be 
got by holding it up to the light and looking through 
it. A short immersion gives various reds, while pro- 
longed toning gives soft grays. 

Results very similar to platinotype may be obtained 
ee the following combined gold and platinum 
bath :— 


BD —~ TR GON sos acc cceesscnceeces 1dr 
Mewied beesced sevens bbecanascnd 4 oz. 

Gold chloride. ..... +. neha. Sp beesdaase 1 gr. 
B.—Chloro-platinite of potassium... ... 1 gr. 
, re eEbs i add bods: t480e 4 oz. 
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Mix A and B and neutralize with nitric acid. (The 
solution will be neutral when it just ceases to turn red 
litmus paper biue.) 

Another toning agent is stannous chloride. Two or 
three graias of tin-foil are dissolved in strong hydro- 
chloric acid with the aid of heat. The whole is then 
made up to about four ounces with water. I have 
some prints toned with tin over two years old, which 
so far shows no sign of fading or discoloration. 

Much as the combined toning and fixing bath is to 
be condemned, it may yet be safely used, provided 
that very great care be exercised in the final washing. 
But the little trouble it saves is certainly not worth the 
risk of fading it necessarily involves. A combined 
bath without gold is as follows : 


Re INO s 6.0.5.060000ssendeen sess ehense: Se 
RS catwetiey, veotanee - Sem 
i inesdtn. cass 64st denwatees — 


In this the lead takes the place of gold, and, there- 
fore, the results are not permanent. 


THE AUTOMOBILE WAGON FOR HEAVY 
DUTY.* 
By ARTHUR HERSCHMANN, New York City, Associate 
Member- Elect of the Society. 


It can be easily proven that the progress of civiliza- 
tion made by all nations has been closely interwoven 
with the progress of transportation. In olden days 
men were well satisfied to live, grow, and end their 
days wherever destiny planted them. There they 
established themselves, contented with the pursuits of 
life which were within easy reach, looking to Nature 
for their maintenance, and buying and trading with 
their immediate neighbors, and within narrow bounds. 
It would be outside the scope of this paper to discuss 
whether life was then less comfortable than it is to- 
day, and whether the few commodities then obtain- 
able were sufficient to make existence enjoyable. 

At the present day our needs are considerable, varied, 
and ever increasing. It is no exaggeration to state 
that many a person’s happiness is marred for a good 
many hours if an express package containing personal 
goods coming from a great distance should not arrive 
on the hour. 

We all know how an improvement in the facilities for 
rapid passenger transit shifts the centers of districts 
where people congregate to manufacture, and the dis- 
tricts where they gather to live. Towns prosper or de- 
cay according to transportation facilities, and the 
value of real estate is seriously affected by them. 

The manufacturer and the farmer know what it 
means to buy and sell where the opportunity is great- 
est, and how important the item of a quick, safe and 
economical transportation of their goods has become 
at the present day, when the fluctuations in the value 
of raw material have become an ever-increasing factor 
in the cost of the finished product. 

Before the advent of the railroad overland trans- 
portation was limited to the public highways. Wash- 
ington maintained that the future prosperity of the 
eountry would depend on more horses and national 
roads, and it can be well said that his prediction has 
been fulfilled if we only substitute for the word 
**horse” the words “motive power.” When, long 
after Washington's days, the locomotive appeared, the 
prevailing idea was that there would be little further 
use for horses, and that all traffic would soon be 
handled by {steam roads. It was different. The fact 
became apparent that traffic begets traffic, and that 
the increased opportunity which the railroad pre- 
sented stimulated local enterprise and necessitated the 
employment of more horses and wagons to ply to and 
from railroad stations. It can be safely stated that the 
amount of merchandise hauled by horses on our streets 
and over short distances is as great in the aggregate 
as that carried by the railroads over long distances. 

The advent of the bicycle and of the electric trolley 
ear characterized similar periods of apprehension on 
similar lines, and yet statistics show that the number 
of horses in use has so far been little affected. How- 
ever, it bids fair that with the advent of the motor 
carriage this increase nay now be checked, to give way 
gradually to a diminution in the number of horses 
used. Some enthusiasts have already predicted that 
it will be only a few years before there will be no 
horses on the streets. This sanguinism is not justified. 
However, while the horse will continue to remain 
man’s best friend among the brute creation as a saddle 
horse, and will probably never be wholly substituted 
in the propulsion of fancy carriages, there can be little 
doubt that the motor freight vehicle has come to stay 
and will eventually supersede the horse as a beast of 
burden. It will evidently be a question of some time 
and evolution before it will become a universal institu- 
tion and of the greatest importance to transportation 
interests, 

The motor wagon presents a problem which should 
admit of no prejudice. It is a case free from senti- 
ment, and merely influenced by economic considera- 
tions. The elements constituting in principle a suc- 
cessful motor vehicle were known and experimented 
with by enterprising engineers some eighty years ago. 
The reasons why those experiments did not lead to re- 
sults are not far to seek. It was then the time of rail- 
road development, and the new competition from the 
railroad did not encourage costly experiments in a 
competitive line. Furthermore, the machinery used 
in the motor carriages was in a crude and undeveloped 
state. The revival of the movement, which may be 
said to have begun not more than ten years ago, has 
met with a great deal of indifference and prejudice. 
It has been contended that these wagons would 
frighten the horses, while we can say to-day that most 
horses soon become accustomed to the peculiarities of 
their new competitor. Most of this opposition has 
come from prejudiced quarters ; many of the opinions 
have been volunteered by persons who had never 
ridden in a motor carriage, and whose remarks were 
intended for consumption by the home circle. The ad- 
vantages of any kind of self-propelled vehicles are 
patent to any one who stops to give the watter un- 





* Presented at the Cincinnati meeting (May, 1900) of the American So- 
ciety of Mechanical Engineers, and forming part of vol. xxi, of the Trans. 
actions. 

+ Horses in United States on January 1, 1893, about 16,000,000, on Jang. 
ary 1, 1890, decreased to about 14,000,000. 











20666 


biased thought. One has only to think how quickly 
@ motor wagon, with its reduced length, can thread its 
way through crowded thoronghfares, and how it thus 
saves road space which is at present occupied and 
made dangerous by the oftentimes erratic horse. 

The smell caused by the worst of the present day 
vehicles is not as bad as the smell emanating from 
horses with which we have to put up in hot weather. 

lt may be contended that the heavier weights sup- 
ported 7 the largest’ types of motor wagons will 
damage the roads, but this can be proven to be a fal- 
lacy, since even if such damage did occur, it would be 
more than outbalanced by the pounding and tearing 
action of the horses’ hoofs. 

One of the ‘necessities for the successful running of 
motor vehicles, for some time to come, will be a good 
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cases as a very powerful second brake. We have 
found that a load of three tons on a motor wagon, run- 
ning at a speed of eight miles, could be pulled up in 
eight yards, a performance which could never be ob- 
tained witn horses. It may have escaped the notice of 
the onlooker that when we speak of an eight-mile gait 
with horses it should be asked, how long can they 
keep it up, and then it should be considered that it 
would probably only approximate a five-wile gait of a 
motor wagon, which latter never gets tired, runs 
evenly, and is ready to do work as long as we provide 
fuel, and, further, is satisfied to remain where we leave 
it when put out of commission. The latter considera- 
tion is an economic advantage not to be overlooked in 
the operation of motor wagons. 

Taking up the different propelling agencies which 
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Fig. 1.—STEAM EXPRESS WAGON. 


road surface, and those responsible for the mainte 
nance of public roads could well afford to encourage 
the new movement, seeing that by the use of motor 
wagons a considerable saving will be effected in the 
matter of street cleaning, let alone the improvements 
in the hygienic condition of the roads. 

The matter of safety has often been doubted, and, 
while we will consider it later when studying the char- 
acteristics of different systems of motor wagons, it may 
here be said that statistics have already shown the new 
vehicle to be far safer from accidents than the horse- 
drawn vehicle. 

At times the horse will stop of its own sweet will, 
and refuse to budge, but, in case of emergency, using 
his best efforts, he could seldom pull up from full speed 
inside of less than thirty vards. It necessarily takes 
time to communicate the driver's will to the horse's 
brain, and from there to the horse’s muscles. A motor 
wagon, on the.other hand, can be quickly stopped, as 
powerful brakes are within easy reach of the driver, 
whose intelligeuce alone is challenged in case of emer- 

ency. In addition, the driver of the motor wagon will 
nave a clear view of the road ahead without being 
perched high in the air. It is very difficult to avoid an 
accident with a horse-driven wagon should the pole- 
chain break, and it is naturaliv most likely to break 
when it is most wanted, i. e., when suddenly pulling 
up. 

There is another important item which is strongly in 








1, repair pit; 2, guide rail for wagon; 3, hot water main; 4, oi) pipe; 


have been experimented with so fur, we find that al- 
most every known motive power has been tried. Steam 
was employed as early as 1820. and such wagons were 
built by the world-renowned Ericsson and Tangyes in 
England, and even James Watt is said to have con- 
structed a steam carriage. With the low steam pres- 
sures then available, poor roads, and difficulties with 
unreliable material and workmanship, it is not surpris- 
ing that the matter was allowed to drop. The next 
experiments were in the line of oil engines, followed by 
electric vehicles, compressed air, carbonic acid and the 
revived steam carriage. 

Naturally, in this country, leading the world in elec- 
trical subjects, expectations were greatest with electric 
vehicles. The electric equipment renders a vehicle 
clean and easy tooperate. These vehicles can be wade 
to answer the requirements of running on smooth city 
roads. The suitable commutation of battery cells pro- 
vided in these vehicles, effected through interconnec- 
tion of contacts on the “controller” affords, together 
with the series and multiple arrangement of the mo- 
tor, some flexibility in the power and speed conditions 
of the machine. There are, however, inherent disad- 
vantages to the use of batteries which grow prohibi- 
tive in a motor wagon intended to carry heavy weights 
over a long distance. It is common experience that on 
rough roads the punishment is more than the batteries 
ean stand, and where we have a case of heavy loads to 
be carried, necessitating use of steel tires, we can 
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compressed air would make an ideal motive power, wa 
have still to look for a complete revolution in the con- 
struction of light storage tanks to render this power 
available for tracks, granting that other disadvantage. 
inherent to the use of compressed air can be practical], 
overcome. Weight for weight, stored electricity lends 
itself more readily to the propulsion of wagons, since it 
will, as it were, ‘** keep pressure” until it becomes wel!-. 
nigh exhausted, while the air pressure falls gradually 
as the air is drawn from the storage tanks. The tank 
weight per cubic foot of air is about 85 pounds ; the 
air itself weighs 11 pounds, and at 2,000 pounds per 
square inch, represents 0°27 horse-power hours. Tv 
heat the air, considerable weight has to be carried. 
Carbonie acid has also been proposed for the opera- 
tion of wagons, but it suffers in common with com 
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pressed air, and, mvreover, the raw material to be 
compressed is by no means cheap. 

It has been proposed to compress illuminating gas, 
and use it for the propulsion of gas motor-wagons. 
While the radius of the operating district for such a 
vehicle would be evidently greater than with the other 
storage systems, seeing that about 18 cubic feet of gas 
at normal pressure would already give one brake horse 
power, while about as many cubic feet of air of 200 
pounds pressure, or of carbonic acid of a high pressure 
are required. This system has, however, the disad 
vantage of seriously complicating the mechanism. 

A great deal of experience has been gained with oil- 
motor wagons, though chiefly in the line of light pleas- 
ure vehicles; and France, in which country there are 
many thousands of these vehicles plying, has led the 
world in their exploitation. 

As regards freight vehicles, however, no important 
results have been obtained with the use of explosive 
motors. A motor wagon, on account of its great weight 
and peculiarity of operation, must have an abundant 
supply of power, so great, in fact, as to puzzle the un- 
initiated observer. We find that a load which can be 
easily negotiated by one horse, calls for a power equip- 
ment equal to about 14 horse-power on the part of a 
motor wagon. While we commonly understand that one 
horse-power equals 33,000 foot pounds per minute, we 
should consider how great the work of a hotse can be 
for a short while on the race track, or when he besomes 
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favor of the motor wagon as compared with the use of 
horses. Horses are dependent on the weather. Flies 
molest them in summer time, and the driver is often 
led to believe they are sick or tired, and will naturally 
slacken up for fear of straining them. Climbing a 
steep hill he will often get off the wagon to save his 
horses, and it is evident that all this interferes with 
economical transportation. 

We have briefly touched the matter of brakes, and 
this really is the nucleus of the speed question. We 
need only consider the speed of modern railway trains 
and ask ourselves whether such a speed could be safely 
maintained without the use of air-brakes to approach 
the speed question of motor wagons. It is an easy 
matter to provide for powerful brakes on a motor 
wagon, and the propelling motor lends itself in many 
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well say that at this phase of the evolution the batterv 
makes the electric track an impossibility. It would 
lead too far to enter minutely into the matter of vost 
of operating electric wagons, but it may be stated that 
the best traction cell has only a capacity of about 
seven watts per pound of its weight, and with this asa 
basis, one can soon calculate how much dead weight a 
wagon would have to carry to propel a big load over a 
long distance with one charge. The ‘* maintenance” 
of batteries, apart from the actual cost of charging, is 
seldom spoken of, though it is perhaps the most seri- 
ous item. 

Next to the electric wagon we saw the auto-truck, or, 
better still, heard about it. It was stated that com- 
pressed air trucks would soon be operated in consider- 
able numbers. Now, while it cannot be denied that 


infuriated and with “ blind staggers” dashes into de- 
struction. A horse when uired to pull a heavy load 
out of a difficult position will not only jerk and lift the 
shaft so as to bring the wheels out of a rut and get 
them on a level, but will momentarily exert power 
which has been, by means of a dynamometer, shown to 
be adequate to a performance of what we commonly cail 
14 horse power. Some people, in fact, assert that the 
horse can for an instant by far exceed the latter figure, 
but we may be well contented to accept this as a basis 
of calculation for the supply of motive power. The 
same horse, having pulled his wagon out of the difficult 
position, is able to wodify the output of his energy, 
propelling the wagon at a good rate of speed as soon 
as he reaches betterground. The “‘speed-changing de- 
vice,” which should as nearly as possible emulate the 
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peculiarity of the horse’s muscular system, is still the 
vreatest problem with designers of oil wagons. The most 
ingenious devices have been already tried with a view 
of filling this gap, and with more or less success ; they 
-onsist chiefly of such elements as spur and bevel gears, 
belts, ehains, shifting wheels, expanding pulleys or 
combinations of some of the above devices with brakes 
aud elatehes. Even hydraulic and electric combina- 
tions have been unsuccessfully tried. An oil engine to 
ran a motor wagon cannot well be designed to vary in 
speed, at least not in a wide range, and be satisfactory 
i. other respects. Its construction necessitates its ran- 
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ning at a constant speed, while the speed requirements 
of the wagon wheels, to which it is geared up, are ever 
changing. Clutch and shifting gear wheels are, there- 
fore, essential parts of every oil-motor wagon, and their 
operation on account of the impact of the moving 
masses often gives rise to serious trouble. Non-reversi- 
ble, an oil engine is by no means a flexible motor. It 
will not start ander load, and when it is in running 
condition it is very dependent on an even influx of its 
explosive mixture, and is liable to come to a dead stop 
without warning when its capacity has been suddenly 
overtaxed Anybody who may have gotten stuck with 
a motor vehicle while ascending an incline will appre- 
ciate these remarks. In such a case it will occur to 
him that it is very difficult at the same time to release 
the brake and start the wagon ** ahead,” on slow speed. 
It need hardly be said that an oil vehicle is dependent 
on the weather, inasmuch as the action of the carbura- 
tor is influenced by the atmosphere. This latter idea 
leads to the subject of perfect or imperfect combustion 
and its attendant outward sign, which is an evil-smell- 
ing exhaust. The good behavior of large oil engines 
ou heavy trucks after an extended period of running 
has not yet been satisfactorily proven, and the deterio- 
ration due to the pounding on the frame is a serious 
drawback. The general use and handling of the oil 
engine is by no means free from risk of explosion, and 
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view, since it seems that with the best constructed mo- 
tor wagon, propelled by any power, the technical as- 

ts are still subservient tothe commercial. We have 
ound the steam wagon superior to its competitors for 
the following reasons : 

1. It has the greatest load and mileage capacity, or, 
in other words, radius of action. 

2. Its operation is independent of charging stations, 
and supplies necessary for the operation of the wagon 
can be easily procured and taken aboard quickly. 

The operating expenses in the case of an electric (or, 
in faet, of any power storage system) vehicle, grow to be 
prohibitive as soon as a certain ton mileage capacity is 
exceeded, tending to keep such an clectric wagon small 
in size. 

In the case of an oil wagon such economic restric- 
tions to the size do not exist, and the objections to an 
oil wagon of large capacity are more by virtue of diffi- 
culties in operation. 

With steam the case is altogether different. The 
tendency is here to build a large wagon, since witha 
steam wagon the weight of the machinery to be carried 
does not grow even in an arithmetical ratio to the car- 
rying capacity. One advantage found in the operation 
of a large steam wagon may not be apparent to the 
easual observer. In the case of the horse-drawn wagon 
one has to discriminate in loading it with goods which 
are to be delivered only on the exact route covered by 
the wagon, seeing that the daily carrying capacity of a 
horse is limited, while in the case of a large steam 
wagon this would be less important, since, as will be 
shown later, the percentage of operating expense due 
to the actual cost of propulsion proper is infinitely 
smaller than in the case of traction with animal power. 

When I submitted my first report to the Adams Ex- 
press Company, to whom I stand in the relation of 
Mechanical Engineer, in 1898, on the progress made on 
motor wagons, it was my opinion that there had been, 
up to that date, nothing constructed likely to form a 
suitable substitute for a horse-drawn w n but a 
steam propelled vehicle. President L. C. Weir then 
remarked that there seemed to be less difficulty in con- 
structing such a wagon to do the work of two horses 
than to construct a successful substitute for a one 
horse wagon, and I believe that the data, which I in- 
tend to give later on, will convince you of the correct- 
ness of this opinion. 

CONSTRUCTION. 

As regards the construction of steam propelled wagons 

we find tbat in spite of the fact that steam equipment 
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at the present day no form of rubber tire will give 
satisfaction on a commerciai wagon intended to earry 
a net load of, say, one tou or more. The rubber tire is 
not only expensive, but gives poor satisfaction under 
the combined action of great weight and s . Ate 
tempts have ‘been wade to retain the desirable features 
of a rubber tire, protecting the latter with a tire shield 
of steel, dating back as tar as the early 70's, bur it 
would seem that such combinations are just as trouble- 
some to maintain. Steel tires, if properly applied to 
stiff wooden wheels, have been proven to stand most 
severe work, and they afford the advantage of strength- 














Fie. 6.—DETAILS OF DRIVING MECHANISM. 





ening the wheels very considerably. It is my opinion 
that well constructed springs of ample proportions 
are, alone, the means to lessen the shock to which a 
wagon wheel is subjected. In the case of dished or 
cored wheels, which | consider to be best adapted for 
heavy work, a steel tire is indispensable, since it binds 
the wheel together and prevents the spokes from being 
torn out when striking an outer obstruction. There is 
eousiderable divergeuce of opinion as to whether a coin- 
paratively narrow tire or a wide tire should be used, 
whether the wheels should be small or large, and 
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has been known for many generations, and wagon 
building has been going on for thousands of years, 
comparative saccess has only been obtained within the 
last few years. Messrs. Scotte, and Serpollet De Dion 
in France, were the first to revive the movement, but 
in the last few years more progress was made in Eng- 
land, in which country the best steam wagons, so far, 
have been produced. Easy ridings wagons have been 
construc for many years, and boilers, steam con- 
nections, and engines do not give much trouble on 
rock bottom foundations, but when we attempt to 
locate engine and boiler on a wagon, which latter they 
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there is some danger of affecting perishable goods and 
food stuffs by the odor, which would naturally perme- 
ate them, particulariy while standing at the express 
company’s depot.* 

Having thus deseribed the difficulties with which 
the eleetrie and oil wagons have to contend, we may 
devote ourselves to the steam wagon, with which, un- 
doubtedly, important results have already been ob- 
tained. Before entering into the technical details of 
the steam wagon, it would be well to consider the 
Problem ‘from an economic arad managerial point of 





* If it were possible to make a nractical success of an oil motor wagon 
using crude oi], no doabt the scope of the oil motor wagon for heavy duty 
Would be considerably increased. 


have to drive without suffering from the shock of the 
locomotion on rough roads, new complications arise 
which are infinitely more important and troublesome 
than most people believe who have devoted themselves 
to the study of this subject. We find early attempts to 
effect this compromise in a steam vehicle built by the 
Ericssons in England in 1830, who placed a vertical en- 
gine on the rear of their vehicle, and coupled it up 
with a long springy connecting rod to the front wheels, 
which acted as drivers, thereby preventing excessive 
shock being transmitted from the wheels to the en- 
gine. 

Wheels in themselves are far more important prob- 
lems than is generally believed. My opinion is that 


whether the front or hind wheels should be drive. or 
steered. While it is a fact, even in the case of motor 
propelled vehicles, that the width of the tires should 
be smaller on hard roads and greater on soft roads 
(but not on sandy roads or in snow), I think that in 
the case of steam wagons the total width of the tires in 
inches should be at least twice the number of gross 
tons carried when small wagons are concerned, say of 
a capacity of two tons of net load ; this coefficient of 
two, to decrease in the case of very heavy wagons tc 
one, and even under. 

The reasons why small driving wheels seem to be ex- 
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elusively used on motor wagons are wostly that it is 
difficult to design large wheels which will stand such 
severe strains as motor wagon wheels are subjected to. 
In this case the spokes of the wheel not only support 
the load, as in a horse-drawn vehicle, but they are 
more or less affected by the action of the driving power, 
and, moreover, there is also a tendency to twist thom. 
With the ideal wegon wheel the power should be a 

plied directly where the wheel touches the ground. fn 
reality we drive on to a spur wheel, or chain wheel, con- 
centric with the wheel, but, of course, of a small diam- 
eter, and such an arrangement makes it desirable that 
the wheel should also be small. Another reason mak- 
ing small wheels desirable lies in the requirements of 
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the wagon, and the working of a high speed motor. In 
other respects it seems to me that a large driving 
wheel, say of 4-foot diameter, will answer much better 
than a 3-foot wheel, such as has been almost exclusively 
applied to steam wagons. I consider that not only 
will a 4-foot allow of a more powerful starting torque, 
but it will also save the driving gear, seeing that it 
does not sink in as deep as a sinal] wheel when it passes 
over a depression in the road. 

The argument presented by advocates of the ‘front 
driving” system is that the wagon will steer a straighter 
course when the wheel strikes an obstruction, for the 
reason that the front wheels, in striking, tend to run 
over the obstruction, instead of being forced aside. I 
have seen such wagons steered behind and in front, 
and my opinion is that any advantage of front driv- 
ing is more than outbalanced by the disadvantages in- 
troduced in connection with awkward location of the 
machinery. One of the early steam wagons was driven 
by all four wheels, and if such driving could be practi- 
cally effected, I think it would prove an excellent feat- 
ure of a wagon. There are, roughly speaking, two 
steering systems used—steering with a fifth wheel 
and steering with pivoted axle ends. It would seem 
that the fifth wheel steering arrangement is more 
adapted for heavy work, leaving the wagon axle un- 
broken. In reality, this system cannot be as satis- 
factorily applied as steering with pivoted axle ends. 
To effect the steering of heavy wagons, spur gearing 
of suitable purchase has to be used, or a worm and 
worm wheel device. The latter seems to answer in one 
of the best designed wagons, but I do not consider it 
as desirable as steering by means of spur gearing, since 
it locks the gear, and besides causes a severer strain 
on the wagon in case the front wheels strike an ob- 
struction. In rounding a curve, the inner wheels 
necessarily describe a smaller circle than the outer 
wheels. To make this practicable, the steering device 
has to be correctly designed, and the two driving 
wheels have either to be driven by independent 
motors, or have to be linked together by means of a 
compensating gear, or, as it is often called, * Jack-in- 
the-box.” It will be found that in a heavy wagon, par- 
ticularly one using dished wheels, this driving and the 
arrangement of the compensating gear are rather 
troublesome, and that there is still great scope for im- 
provement in this connection. The transmission gear, 
forming the link between the rear wheels and the 
engine, which is almost invariably in front of the driv- 
ing wheels, I think can only be reliably effected by 
means of accurate spur wheels, immersed in an oil 
bath. With a steam wagon it is not necessary to use 
any kind of a clutch while running, seeing that the 
steam engine is a very flexible prime mover. Never- 
theless, I think that a speed reduction gear, which can 
be best provided by means of two sets of spur wheels 
of varying diameter, one set stationary, the other mov- 
able axially on a square shaft, forms a desirable ad 
juuet to the mechanism, to be shifted when the wagon 
is at rest, so as to increase its traction power, and en- 
able it to negotiate any special hill, or extricate the 
wagon from a bad position. We cannot deny that for 
many years to come, greasy and hilly roads, or deep 
snow, will be the greatest difficulties to contend with. 
I attempted on a damp day to take a load of four tons 
up an incline of about 1 to 20, covered with Belgian 
blocks, and there was trouble with the drivers racing. 
The engine was geared 1 to 14, and the wheels were of 
3-foot diameter; in my opinion large and heavier driv- 
ing wheels and a much lower gear would have taken 
the wagon up. With the slightest turn of the valve, 
the engine, without difficulty, started and on account 
of the poor adhesion and the light machinery ran away 
before vhe inertia of the heavy wagon was overcome. 

The next question we have to consider is the boiler 
and engine, machinery with which you are aill 
thoroughly familiar. Among the steam wagons built 
so far, one can notice a great variety of boiler designs. 
Tite desiderata of a suitable boiler for a motor wagon 
are that it should be of the greatest safety, of small 
proportion, quick steaming and economical. In addi- 
tion, it should be of the simplest possible construction, 
and free from joints likely to work loose by jarring on 
the road. Pipe boilers, while perhaps a little safer 
than shell boilers, carrying little water, are, for the 
same reason, undesirable for the varying demands 
made of a wagon boiler. There are other objections 
to small caliber pipes; are they necessarily exposed 
to intense heat and liable to burn, and without a 
large dry tank they will make wet steam. A shell 
boiler, on the other hand, can be made of ample pro 
portions, and, if well constructed, and watched during 
its use, should give no apprehensions as to its safety. 
The water level can be more evenly maintained, and 
this is a point of some importance. consider a super- 
heating device an all-round advantage, provided it is 
correctly applied to the boiler. 

In addition to the engine feed pump, there should 
always be a second steam-driven pump instead of an 
injector, which latter, when of small proportions, has 
not wet been wade to give satisfaction on a wagon. 

The firing of a wagon boiler can be most easily 
effected by means of an oil burner, and with a steam 
governed burner the firing will automatically respond 
to the requirements. However, in addition to the 
inherent disadvantages of using oil, it is difficult to 
waiutain the barner in good trim during all kinds of 
weather, and at this stage of perfection oil burners 
will “‘roar” and occasionally give trouble and make 
smoke, For the latter reasons coal and coke are pref- 
erable, being besides choaper in use. Solid fuel can 
be conveniently stowed away, around the boiler, which 
latter is generally fixed in front of the wagon, and, if 
tuus located, the stored fuel acts as a compressible 
vafegaard to the boiler in case of a head collision. In 
using a shell boiler it is found convenient to fire 
through the boiler top, a system originally introduced 
inte steam-wagon practice with the De Dion boiler. 

The difficulties with which one has to contend in 
the use of steam wagons are that they will occasion- 
ally show a little steam, and during a sharp frost it 
will be foand difficult to prevent a pipe from being 
frozen up. “ Blowing-off” will be found annoying, 
but this nuisance is largely caused by neglect of the 
driver and suppressible. 

However, these are difficulties which will be over- 
come in time ; using a condenser, there will be practic- 
ally no visible exhaust in all weathers. 

ndensers, however, are by no means desirable cou- 
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stituents of a motor wagon, and I should rather put up 
with an occasional cloud of steam than with _- - 
manent shower bath due to leaky pipes and the diffi- 
culties in running a condenser. It can be well said 
that difficulties in connection with smoke have al- 
ready been overco.ne. 

The engine so far used is in almost every case a com- 
pound. If of vertical design it can be located under 
the driver's seat; while if of horizontal type it can be 
suspended from the body. In all cases a light, and 
well designed, quick revolution engine will ans ‘er the 
purpose if it is fitted with a reversing gear and ..eans 
to admit high pressure steam to the low pressure 
eylinder. The cylinder ratio should be larger than 
with stationary practice, seeing that the pressure used 
is higher, and that a large, low pressure cylinder 
means a powerful starting moment under live steam, 
and especial care has to be taken to connect the engiue 
to the frame in an efficient manner. A fly-wheel is 
sometimes fitted, and then used as a brake wheel, but 
I deem it unnecessary. As regards the size of the 
engine I refer to tables appended. 

Generally it can be observed that most of the wagons 
constructed are by far too light to stand the severe 
strain of their work. As can be seen from the at- 
tached tablesfrelating to the running of a steam wagon, 
their cost of actual propulsion per gross ton is by no 
means as important an item as, for instance, in an 
electric vehicle, and one can, therefore, well afford to 
provide amply for a durable construction. A heavy 
wagon is just as easy to bring to a standstill as a light 
wayon, in fact easier, since it may be fitted with 
quicker acting brakes, which, on account of their 
severe action, could not be fitted to a light construe- 
tion. (Figs. 5, 6, 7, and 8 show a steam truck, built 
for the Adams Express Company, and designed by the 
author.) 

The idea seems to prevail among some builders of 
steam wagons abroad that the driver should also effect 
repairs of the machinery, and that he should adjust 
the latter to suit himself. I rather think that this 
theory is against the economical exploitation of such 
wagons, more particularly if they are used in num- 
bers. 

In the latter case a concern would probably house a 
number of wagons in a shed at a distance from their 
center of work which will be too great to stable horses 
there. Such ashed would have facilities for firing up, 
taking aboard of hot water and fuel, dropping grates, 
cleaning, and maintaining, which operations ceuld go 
on partly from below and without necessarily inter- 
fering with the handling of merchandise. (A plan, 
designed by the author, is appended showing the lay- 
out of such a depot.) 

There would be a foreman capable of adjusting the 
machinery, or of replacing defective parts, and the 
driver would merely have to be competent to operate 
the controlling organs and to take care of his boiler. 
Radical improvements in the storage of electricity or 
of compressed gases, or relating to explosive engines 
may yet put the steam wagon in the background ; but 
judging from accomplished facts, it is so far the most 
successful wagon for the economical transportation of 
heavy loads. 

I believe that if the motor wagon is given an unob- 
stracted field and “ fair play,” it will hold its own and 
oust the horse-drawn truck in short order. The change 
must come, and with, perhaps, the exception of the 
harness maker, pie TE will benefit by it. The main 
trouble seems that educated engineers have so far had 
little encouragement given them to develop the motor 

yagon, and that the confused effort of amateurs and 
stock jobbers have drawn the attention of almost 
everybody to their work, except that of the trans- 
portation community, who had no accurate data be- 
fore them to judge of the practicability of the motor 
wagon. 

Opinions will, however, soon be decided and con- 
verge on certain lines, and this once being the case 
many a designer will be saved from exerting himself 
in a wrong direction. 

In conclusion I would state that the attached tables 
contain some information gained during an investi- 
gation covering the last two years, and made in the 
interests of the Adams Express Company. 

It is only natural that in being permitted to read 
this paper before this honorable body I should return 
wy thanks to President L. C. Weir, who, in granting 
permission, said : 

“TI have no objection to your giving the results of 
our investigations in the manner suggested, and be- 
lieve, after all, the outcome will be beneficial to us, 
for it will challenge the atteution of a body of men 
who are highly capable of understanding the wants of 
carriers of merchandise, and when given a description 
of what has been found by you in our interests in 
foreign countries they will have a foundation for 
thought, out of which will probably come something 
vastly better than anything yet exploited, and be a 
credit to Yankee ingenuiiy.” 

APPENDIX. 
COMPARISON OF OPERATING EXPENSES TAKEN FOR 
ONE OF THE LARGE AMERICAN CITIES COVERED 
BY THE ADAMS EXPRESS COMPANY’S SERVICE. 
2 Horse Wacon And 3-Ton Steam Waeon. 


2 Horses capable of 40 ton 8-Ton Wagon. 
miles per day 300 days. 120 ton miles net, 300 days. 
Cost of 2 horses ($130), Cost of wagon, $2,500 
260). 254, interest and de- 
Life of horses, 6 years 


preciation... ... .. $625 35e 
(then worth 30) ee, a 800 408 
each) (15¢+5¢) $30 | Gross weight moves a 
+13 a S38 = | tons fuel, 8 Ibe. o 
Wagon cost, $300. coke per mile. Pres- 
Last 8 years (128 + 5¢).. 5i 34s ent market price, 
Wagon repairs main- } $2.70 per caldron 109 7s 
tenance, ........ 96 64% | Repairs, 10 of cost..... 250 15 
Stabling, maintaining, PP, cceeces ci ae 38 
shoeing, renta, etc., | (The figures, relating 
per horee and month, | to “cost, depreciation, 
($39)..... ° . 46% | and repairs," may seem 
Driver's pay perannum. 600 408 | to be high. The author, 
Cost of harness ($45) however, finds that they 
last 5 years | can not be much reduced 
Per annum including re- to serve the purpose of a 
POMEB..0.0 cccccece . B 1}% | safe, commercial cal- 
culation. On the other 
hand, cost of water and 
expenses due to the rais- 
ing of steam have been 
left out in the figures. In 
extreme cares Lucae 
items might add another 
— — | 5s to the expense.) ——-. 
Per annum $1,528 1006) Per annum....... $1,825 1005 
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2 Horses. 3Ton Wacon. 
Miles perannum....... 6,000, 12,000 
‘Ton miles net........... 12,000. (net) 36,000 (gross) 78,000 
Cost per mile...... 25.46 cent» 15.2 cents. 


Cost per net ton miie!.; 12.78 cents. 5.06 cents. (gross) 2°34 cents. 

4 tripe daily. per trip. ... $1.27. 8 trips daily, each $0.76. 

A comparison between operating expenses of a double 
and single horse wagon of the Adams Express Company 
in one of the large American cities showed the follow- 
ing figures : 

Cost or OpgratTine DoUuBLE 

Waeon Monraty. 


Cost oF OPERATING SINGLE 
Waecon Monrury. 





Two horses................ $41.68 | Horge....... -. $20.84, 
y - iA | Wagon... . - 8.56% 
$0000+ cose sogece 5.024 | Harness sane coos §6=6.BA 

WRB. occccccscce 46.05 | Driver, average. .......... 46.06 
GION. ccccctecsces cess 50.00 | Boy, average.... .... ..... 15.80 
$154.21, $94.10 





Cost of operating double wagon would be only 20 to 
25 per cent. more expensive than operating one-horse 
wagons ; however, a conductor being required to take 
the place of the boy helper, the cost of operation ex 
ceeds that of the single wagon by about 60 per cent. 
hence it is again seen that considering the high load 
factor of a single-horse wagon, the two-horse wagon 
presents more scope for substitution by mechanical! 
means. 

INFERENCES TO BE DRAWN FROM ABOVE TABLE. 

Horses capacity limited, ranning expenses are big 
gest, tixed charges smallest. 

Steam wagon capacity unlimited, running expenses 
smallest, fixed charges highest. 

Actual propelling of load being, therefore, compara 
tively cheap, lightness of construction is less impor- 
tant than many people think; in fact, reduction of 
tare weight below a figure consistent with substan- 
tial build, using standard material, calls for expen 
sive construction and increases the above items of 
‘Fixed charges” and * Repairs” much more rapidly 
than what it could possibly reduce operating ex- 
penses. 

For the same reason steam vans may be housed at a 
great distance from their place of work, any such runs 
to and from work are cheap, once the boiler is fired up; 
firing up called for 70 pounds of fuel on a cold Decem- 
ber day, while it took only 8 pounds of fuel per mile to 
run the wagon; if there were hot water obtainable, 
such expense could be materially reduced. 


DEADWEIGHTS AND CARRYING CAPACITIES OF DIF- 
FERENT WAGONS (ACTUAL PERFORMANCES). 

















: | 
Dead- _— Per cent. 
System. weight,!~arried.| Of Dead | Daily Capacity. 
ab. Lb, | Load. 
| 
One horse and (| horse..... | 1,400 3,000 |About 100 18 miles. 
wagon, } wagon 1.400 27 net ton miles, 
Two horses } two horses; 2,800 4,000 66 20 miles. 
and wagon. {| wagon.. 3,000 40 net ton miles. 
Electric, small, delivery —-- 
Wiss 60. savecgescees | 3,000 1,000 33.20 miles with one 
Gasoline, small, delivery charge battery. 
wagon.. eecceenvecsas 2,000 1,500 » 75/80 miles with one 
| charge fuel, 
Gasoline large wagon....... 4,800 4,000 sg &5 
Compressed air ou rails... 18,000 | 6,000 ** 3315 miles with one 
| charge, 
Two-ton steam wagon,..... 5,400 | 4,500 me Me 
Three-ton steam wagon 6.700 8,200 “ 2 
Four-ton steam wagon ..... | 6.500 9,200 . 
Wooden freight car........ | 20,000 | 30,000 “150 
Steel freight car....... .... | 39,150 | 100,090 “ 255 








> 





THE ACTION OF PHOSPHORIC VAPORS ON 
SENSITIVE SURFACES: THE PACKING OF 
SENSITIVE PLATES. 

HERR R. E. LIESEGANG describes an experiment 
(Photographische Mitteilungen) which in the first 
place was regarded as being werely an amusing bur- 
lesque or apparent imitation of radiography; but it 
soon became obvious that the experiment has several 
important bearings on photographic practice. A sten- 
cil is cut out of tinfoil and laid on the sensitive surface 
of a printing-out gelatine emulsion plate, the pair be- 
ing wrapped in three thicknesses of black paper and 
placed on edge in a box. Two phosphorus matches are 
now supported by clamps at a distance of about an 
inch from the tinfoil side of the package, the box being 
now closed and allowed to remain for two hours. 
Under these circumstances, sufficient of the phosphoric 
vapor will penetrate the black paper to form a distinct 
image where the sensitive surface is not protected by 
the tinfoil, the image being a metallic-looking and 
lustrous black stain. Speaking generally, only those 
sensitive films or surfaces which contain free nitrate of 
silver will give a black image, but a developable image 
may be obtained on an ordinary gelatino-bromide 
plate by similar treatment. This experiment certainly 
suggests that ordinary porous packings may be insuf- 
ficient to protect sensitive plates and papers from the 
action of phosphoric vapors whether from the use of 
phosphorus matches or from impure acetylene, which 
often contains traces of phosphorus. The injurious 
action of traces of phosphorus contained in impure 
acetylene is very well marked, and mischief, which ap- 
peared to be attributable to this cause, occurred more 
than a week after the acetylene was used. It is sug- 
gested that phosphorus way possibly act by ionizing 
the air, and that we may here have a touching point 
with the various actions which have been attributed 
to Becquerel and other rays. 








Modeling Wax.—Ordinary modeling wax shows, de- 
spite many advantages, some qualities which render it 
unsuitable for certain purposes. Among them, above 
all, the unctuousness which results when working for 
a long time in warm rooms, and, furthermore, its insuf- 
ficient solidifying capacity. The models are frequently 
desired perfectly hard in a moment, like those of gyp- 
sum, still the wax should remain serviceable. 

For such requirements the Keramische Rundschau 
indicates a mass, which is prepared as follows : Take 6 
parts (by weight) of white cake wax, 1 part of lard, and 
1 part of zine-white, as well as some ochre, carmine, 
ete., for coloring, and knead these materials thoroughly. 
The wax is previousiy caused to become quite soft 
separately. Admixture of turpentine, glycerine, po- 
tato-flour, ete., should be avoided.—Uhland’s Tech- 
nische Rundschaa. 
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‘RADE SUGGESTIONS FROM UNITED 
STATES CONSULS. 


New Lines of Steamers between France and the 
United States,—The only new lines of steamers which 
ha been recently established between the United 
St.ics and France are the auxiliary freight line of the 
Co:ipagnie Générale Tran-atlantique (French Line) * 
anc the line operated by the Compagnie Franco-Ca- 
nacienne de Navigation 4 Vapeur. 

| .w informed by the agent of the French Line that 
the results of the supplementary freight service have 
becu satisfactory to his company. There are three 
uers employed at present : the ‘‘ Bordeaux,” 4,788 
gross tons; the ‘* Alexandre Bixio,” 2,258 tons; and 
the ‘‘ Fournel,” 2,187 tons. Sailings take place every 
three weeks from Havre, the vessels calling at Pauil- 
lac (Bordeaux) en route to New York. If the trade 
should demand it, the sailings would be increassd to 
every two weeks, or oftener if necessary. 

The Compagnie Franeo-Canadienne de Navigation 
4 Vapeur is a French company, with a capital of 250,- 
000 francs ($48,250), which was recently formed for the 
purpose of carrying on a monthly steam service from 
Havre and Bordeaux to Quebee and Montreal. Its 
head offices are at Paris, 3 rue de Louvre; the Cana- 
dian agent being A. Poindron, 36 rue St. Francis 
Xavier, Montreal. It advertises to issue through bills 
of lading for merchandise direct to Toronto. London, 
Ottawa, Hamilton, Kingston and other cities in the 
interior of Canada and the United States. It has at 
present two steamers: the ‘** Monblane,” a vessel, ac- 
cording to Lloyds, of 3,279 gross tons, and the * Louisi- 
ana,” 1,973 tons. It would be difficult at this time to 
say whether this line will prove to be a success. 

The Barber Line is running a line of chartered 
freight steamers between New York, Havre and Dun- 
kirk, with irregular but frequent sailings. At Dun- 
kirk, unless there should be sufficient return cargo 
from that city and Havre to New York, tine vessels are 
surrendered. 

The United States consular agent at Dunkirk was 
recently asked by some English friends whether there 
would be a chance of creating a new line of steamers 
between that purt and the United States, but he does 
not think there is any prospect of definite action being 
taken at present. I am informed by the United 
States consul at Nantes that there is no likelihood of 
a new line of steamers being established between Brest 
and the United States ; but the question of a new line 
from Philadelphia to Nantes is being agitated with 
good hopes of suecess. Information concerning this 
line ean be obtained by corresponding with R. de 
Bonard, 54 Quai de la Fosse, Nantes, France. 

The callings at Cherbourg of the large steamers 
belonging to the Hamburg-American Company, the 
North German Lloyd and the American Line have 
increased the maritime importance of that port. The 
commercial situation, however, will not be greatly 
changed until important improvements shall have 
been made in the inner harbor of Cherbourg, so that 
the large vessels effecting the transatlantic service can 
enter therein, and proper arrangements shall have 
been made for the reception of the vessels and the 
handling of their passengers and cargoes. 

At present, the transatlantic steamers have to lie 
in the outer harbor, and passengers, baggage and 
merchandise have to be embarked and disembarked 
by meansof swall steamers.—A. M. Thackara, Consul 
at Havre. 


German Rubber Trade.—Germany’s import of crude 
rubber and .gutta-percha in 1899 amounted to 139,164 
metric ewts.,¢ representing a value of 35,000,000 marks 
($17,850,000) and an increase over the year 1897 of 
about 40 ner cent. in bulk and of about 50 per cent. in 
value. The exports of raw materials amounted to 
54,329 metric ewts., estimated at 3,000,000 marks ($714,- 
000). Russia imported more crude rubber than Great 
Britain and five times as much in 1899 as in 1898. The 
United States received very large quantities of Ger- 
man crude rubber—three times as much as in the pre- 
ceding year. The official statistics comprise under raw 
materials old and waste rubber. Germany gets rid of 
a good deal of its old rubber, and the United States 
does not appear to mind buying shoddy. 

The imports of finished rubber goods consist chiefly 
of threads and plates, shoes and textile fabrics im- 
pregnated with rubber. 

The ordinary preparation of seamless rubber wares, 
by applying successive coatings of rubber solution to 
a mould, not rarely yields blistered goods. There are 
small bubbles throughout the mass, which is likely to 
wear badly and soon become leaky. According to 
some authorities the atmospheric moisture is responsi- 
ble for the mischief. The solvent evaporates and 
cools the rubber surface; moisture is condensed in a 
fine dew, which impairs the cohesion of the layers. 
The remedy lies in drying the air, either by absorbing 
the moisture or by cooling the air below the tempera- 
ture which the rubber can assume The latter ar- 
ranzement is preferable. One method is to cool the 
air, heat it again a little—lest the low temperature 
render the evaporation of the solvent too sluggish— 
and dry it. The arrangement does not appear to be 
free from objections, but the process is a continuous 
one, whieh has its advantages. 

Mr. R. Sehlechter’s report on his West African ex- 
peditions, addressed to the German colonial commit- 
tee, which sent him out to study the possibilities of 
rubber cultivation in German territory, will probably 
have some influence on the future of German compe- 
tition in the raw rubber market. He says that on his 
humerous excursions into the district surrounding 
Ngoko station, he found the kickxia tree in great 
abundance. One man could easily collect in a day 
sufficient milk to make about 5'g pounds of rubber. 
An average stem. tapped in the afternoon, yields suffi- 
client juice to make 4'4 pounds of rubber. In the 
Kongo State, 1 pound of rubber collected by a man in 
a day is considered a fair average. It is evident, there- 
fore, that the southeast territory is much richer, if it 
1s bot the richest rubber province of all Africa. He 
describes the different methods adopted in order t 
convert the milk into rubber, and mentions (1) boiling 
the milk after mixing with water, (2) boiling the milk 


ste. 





*A report on this freight line, dated April 27, 1899, was published in 
Advance Sheets of Consular Reports No. 429 (May 18, 1899). 
t Of 220 pounds. 
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after mixing with water and acids, (8) the centrifugal 
process, (4) swoking, (5) tapping the water from the 
rubber. He found it necessary to instruct the officials 
and natives as to the best and simplest method to pro- 
duce a good quality, and took care tu impress upon 
them that they could demand a better price for really 
good rubber than for watered caoutchouc.—Oliver J. 
D. Hughes, Consul at Coburg. 

Under date of July 20, 1900, the consul writes : 

Herr Schneider, of Strassburg, has brought out a 
new substitute for gutta percha, which is favorably 
reported upon by the Polytechnic Institute of that 
city. No information has yet been given as to the 
composition of the material. In ordinary tempera- 
ture, it is hard, like pitch, and fairly firm against pres- 
sure, but not brittle. It does pot break when ham- 
mered, even at freezing point; in a warmer atmos- 
phere the mass softens. Thin plates kept in sea 
water at 34° F. did not lose in weight in a fortnight, 
nor did the water take up anything by solution. 


Yerba-Mate Cultivation in Paraguay.—A stock com- 
pany has recently been organized here to cultivate 
yerba-mate in Paraguay, ‘says Consul John R. Ruf- 
fin, at Asuncion. It has a paid-up capital of $100,000 
paper, or about $13,000 gold, and will start planting 
immediately. This is the first attempt that has been 
made to cultivate yerba on a large scale, as heretofore 
it has all been taken from the Yerbales, where it grows 
wild. It promises to become a paying industry, the 
consumption of this tea being enormous in all the 
River Plata countries. 

Tue following facts have been gathered from a re- 
cent visit to the colony Nueva Germania, in the De- 
partment of San Pedro, where this work is to be car- 
ried on. 

In the first place, the seeds are passed through an 
acid bath. This is necessary because each kernel is 
surrounded by a bard shell which must be softened in 
order that the seed may sprout quickly. If planted 
in its natural state, from three to four years pass be 
fore the plant appears above the ground, while by 
preparing them in this way only three or four months 
are required for the growth to begin. 

Seeds froin the male and female trees must be planted 
together to get good results. After eight or ten 
months, the plants are transplanted, and the company 
has to-day 2,000 ready to be moved. These wil! be 
placed in wooded land which has been partially 
cleared, and in four years the first crop will be ready. 
The mature plant is about twelve feet high, the 
branches touching the ground. The leaves and small 
twigs are cut, dried over slow fires, baled, and then 
marketed. 

The sorting and refining is done after the arrival of 
the yerba in town, so that the planter requires noth- 
ing in the way of machinery, with the exception of his 
ovens. After the first cutting the plant must be left 
untouched for three years, in which time it reaches its 
fall growth again. A plantation once well started re- 
quires comparatively little attention, as the plant is 
very hardy ; but at the beginning great care must be 
taKen to protect the small sprouts from the sun. This 
is done by placing shades of straw or s!rong grass over 
each plant on the side where the afternoon sun falls. 
It is better to water the plauts when they are young, 
but this is not alsolutely necessary if there Is the aver- 
age amount of rain. 

Yerba should always be planted in wooded land. It 
is claimed that by cultivation a much better article 
of yerba can be produced and the tea will briug a 
higher price. I am told that the managers expect 
from 20 to 30 per cent. on the money invested. Itis a 
business that is bound toincrease, as the supply in the 
Yerbales will give out in time, while the consumption 
is continually increasing. 


American Pig Iron in Germany. The results of in- 
vestigations in regard to the possibility of importing 
Awerican pig iron into Silesia are as follows : 

Under present conditions, the import of pig iron into 
Upper Silesia would not be profitable. The freight 
from America to Hamburg amounts to $4.05 per ton, 
the freight then to Upper Silesia $3.09, and the import 
duty to $2.38, which would be an expense of $9.52 on 
each ton. The local market value of pig iron is from 
$4.28 to $4.76 lower than the price of American pig 
here. But even the low charge of $4.05 for sea freight 
can be reckoned on only when the iron is loaded as bal- 
last, which is possible on vessels carrying cotton. The 
total ballast room on such ships is estimated to be 100,- 
000 tons per year. Theregularsea freight from America 
to Hamburg amounts to $6.43 per ton. On account of 
the high freight expenses and the consequent difference 
pee the import of American pig iron into Upper 

ilesia is impossible, Silesia itself having very large iron 
and coal mines and furnaces. 

The large industrial works on the Elbe, however, at 
Dresden, Madgeburg, and Hamburg—perhaps also at 
Berlin—would be good markets, as they have no iron 
ores in their district. According to analyses made here, 
the American pig iron is said to be superior to the 
Upper Silesian. An order of 100 tons of American 
foundry pig iron has been given to the Tennessee Coal, 
Iron and Railway Company ; but this is only to be 
considered as a trial order.—C. W. Erdman, Consul at 
Breslau. 
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SELECTED FORMULA 
Metal Polishes, Pastes, Liquids, Powders, Soaps, etc. 
(Continued from page 20648.) 
WHITE POLISHING PASTE, 


White petroleum jelly.............90 pounds, 
NE xs ci acetndentascevucsccsell " 
Refined paraffine wax.............10 « 
Refined chalk or whiting.... .....10 - 
Soda hyposulphite ............... 8 * 


Melt wax and jelly, stir in others and grind. 

It is an undecided point as to whether a scented 
paste is better than one without perfame. The latter 
is added merely to hide the nasty swell of some of the 
greases used, and it is not very nice to have spoons, 
ete., smelling, even tasting, of wirbane, so perhaps cit- 
ronelle is best for this purpose. It is likely to be more 
pure. The dose of scent is usually at the rate of four 
ounces to the hundred weight. 

A new form of polisher is put up in cylindrical card- 
board ** push-up” cases, like cosmetique. These tubes 
are quite inexpensive, and they would have only to be 
filled with the composition and labeled, when they 
would be ready for sale. 


TUBE POLISH. 


SU CHE. bn sansasecnceceectes 10 pounds, 
SRG Ce c0e orecere cosces 10 " 
pS eee S0000-se0er00 Oe 
Oe are + seknens oveens 8 52 
Soda hyposulphite................ 1 vs 


Melt the first three, and stir m the other two, mixed 
together beforehand. . This is of a red color, 
POLISHING POWDER. 


Bi TRACOM, 505550. ccecececs $bab cen 42 pounds, 
PN IOs 6 isin iceccee. oceses 14 ‘i 
ENS Séneas. eaécecccesiebevies 14 ” 
TON OL. ois chccnebses b0b50s 14 = 


Powder the acid, mix well with the others. This is 
styled ‘“‘free from mercury, poisonous mineral acids, 
alkalies, or grit.” It may be tinted with 12 ounces 
of oxide of iron if desired. 


2. Kieselguhr....... os cccceecce cooeeed pounds, 
Powdered pipeclay............ -- 1049 4 
i ee icon . 
Soda hyposulphite................ 3 - 
| ES Pee ee 2 nic 


Finely powder and mix well. 
LIQUID POLISH. 


Ge ,. . ccciesiaavabdedsbens 4 gallons. 
Tren: £25) tepid catebaeseen en 1 - 
PN GI. 55s enexsasdscakeenves 1 ie 
TNE ons crccae sesscecers -. 7 pounds. 
Powdered bath brick.............. 3 ” 
of errs 5cndoone - coe 2 Ounces, 

Well mix. 

2. Fieselguhr...... oh aneedenaaery< 56 pounds. 
Paraffine oil......... bkticenaniwid 3 gallons. 
Methylated spirit........ ere 14 a 
Camphorated spirit.... ....... coos § “ 
PE Ges sk 0050000000808 soe pe 


72 
Liquid ammonia fort.........--... 3 pints. 

Pour the ammonia into the oil, methylated spirits, 
and turpentine, add the camphorated spirit and mix 
with the kieselguhr. To prevent setting, keep well 
agitated during filling. The color may be turned red 
by using a little sesquioxide of iron and less kieselguhr. 
Apply with a cloth, and when dry use another clean 
cloth or a brush. 

POLISHING SOAPS. 


1. Powdered pipeclay. ......... -+..112 pounds. 
WU MU ie. .2. ceesussentenes 16 - 
BPE GEE 6s. osncvesece sinaen 1% i 

Grind until pasty, afterward press into blocks by the 

machine. 

2. Levigated flint...... ....ccccccese 60 pounds. 
Whiting........ pip en deeens + ecee ae ” 

, ee oe see 20 ‘ss 
Caustic soda........ giant theese 5 * 
WS HEe 66a ecseckagestssseddeae 2 gallons. 


Dissolve the soda in water and add to the tallow; 
when saponified, stir in the others, pressing as before. 


3. Saponified cocoanut oil........... 56 pounds, 
Kieselgubr........ bos 2ébieus tans 2 + 
BOR 6 60550000950 6060066 eb200008 HD 4 " 
Plake white.......cccercccccs eo * 
Tartaric acid.....cccccccccccrecse 198 my 

Make as before. 

4. Tallow soap.........+.c0. e++.e- 98 pounds, 
Liquid glycerine soap......++.... 14 i 
. So cesccocs ™ 
Levinas Tet... -.cxccccxvevccnes 14 “ 
Powdered pipeclay....... ea ° 


The following compound should be made into tablets 
instead of the usual bars : 
PINK TABLETS. 


XX pale soap. ..........0.. Secess 112 pounds. 
Powdered pipeclay...........+++: 40 - 
Soda hyposulphite............... 6 = 
a) ie eccccs cove @ = 


Grind and press as before. Another way of coloring 
is to add a little peroxide of iron, or make a solution of 
aniline in water. The rose pink should be pure wood 
color; if the color has been given to it by anilines, 
these may fade or change. 

POLISHING CLOTHS. 

We will complete this article with a word upon pol- 
ishing cloths, which are undyed velveteen in the stage 
of manufacture known as ‘dressed-off.” They may 
be improved by soaking in a solution of ammonia, or a 
saturated solution of hyposulphite of soda, then dried. 
Polishing tissue was thin paper saturated with ammo- 
nia solution and dried; it is now obsolete.—Oils, Col- 
ours and Drysalteries. 


Deodorizing Petroleum —According to the Revue 
Scientifique, petroleum may be deodorized by shaking 
it first with 160 grammes of chlorinated lime for every 
4°5 liters, adding a little bydrochlorie acid, then trans- 
ferring the liquid to a.vessel containing lime, and 
again shaking until all the chlorine is removed. After 
rr the petroleum is decanted.— Druggists’ Cir- 
cular. 


( 





20670 


TRADE NOTES AND RECEIPTS. 


Testing Body Colors for Gritty Admixtures.—The 
fineness of the powdered pigment is not a guarantee 
of the absence of gritty admixtures. The latter differ 
frow the pigment proper in their specific gravity. If 
consisting of metallic oxides or wetallic sulphides the 
sandy admixtures are lighter than the pigments and 
rise to the surface upon a systematic shaking of the 
sample. In the case of other pigments, e. g., aluminas 
and iron varnish colors, they collect at the bottom. For 
carrying out the test, a smoothly bored metallic tube 
about 4 to 44 inch in diameter and 6 to 7 mches long 
is used. Both ends are closed with screw caps and at 
one side of the tube some holes about } inch in diame- 
ter are bored, which are closed by pieces of arubber- 
hose pushed on. The tube is filled with the pigment 
,0wder, screwed up and feebly shaken for some time 
fn a vertical position (the length of time varying ac- 
cording to the fineness of the powder). Samples may 
now be taken from all parts of the tube. Perhaps 
glass tubes would be preferable, but lateral apertures 
cannot be so readily made, After the necessary sam- 
ples have been collected in this manner, they must be 
compared with a standard sample, which is accom- 
plished either by feeling the powder between the 
fingers or by inspecting it under a microscope or else 
by means of the scratching-test, which last named is 
the usual way. The requisites for these ean (84 tests 
consist of two soft, well polished glass plates (244 x2'4 
iuches) which are fixed by means of cement ip eo 
stronger plates of hard wood suitably hollowed out. 
The surface of the glags must project about 4 inch 
over the wooden frame. If a sample of the pigment 
powder is placed on such a glass plate, another plate 
is laid on top and both are rubbed slowly together, 
this motion will retain a soft, velvety character, in 
case the pigment is free from gritty admixtures; if 
otherwise, the glass is injured and a corresponding 
sound becomes audible. Next the powder is removed 
from the plate, rubbing the latter with a soft rag and 
examining the surface with a microscope. From the 
nature of the scratches on the plate the kind of gritty 
ingredients can be readily determined. The human 
finger is sufficiently sensitive, to detect the presence 
of gritty substances, yet it is not capable of distin- 
guishing whether they consist of imperfectly reduced 
or badly sifted grains of pigment or real gritty admix- 
tures.—Farben Zeitung. 

Satin White.—Instead of blanc fixe, satin white is 
frequently employed in the manufacture of stained 
and other paper. The Papier Zeitung describes the 
»sroduction of satin white which has heretofore been 
Ke »t secret as follows : 

“Phere are three grades of satin white, viz., a dear 
variety, a medium, and a cheap one. 

1. Dissolve 100 kilogrammes of magnesium chloride 
in 200 to 300 liters of water, hot, and run into a'spacious 
vat through a linen filter. To this magnesium chloride 
solution add, with constant stirring, a hot solution of 
soda as long as carbonate precipitates, which can be 
readily determined by the flocculent separation. Ina 
smaller receptacle dissolve 75 kilogrammes of soda in 
hot water, filter through a linen filter into a spacious 
vat and add, with vigorous stirring, a solution of 100 
kilogrammes of aluminium sulphate. The aluminium 
hydrate obtained in this manner is now washed a few 
times and next, after all the magnesium carbonate in 
the first vessel has precipitated, added to the latter 
with constant stirring. Finally the precipitate is fil- 
tered and squeezed vigorously. 

Finely grind 100 kilograimmes of burnt lime ina 
wet will, prepare it into finely divided lime-milk and 
wash through a fine sieve into a vat. In a smaller 
vessel dissolve about 45 kilogrammes of soda in hot 
water and add the solution through a sieve to the lime 
milk, stirring all the while. It is essential to dilute as 
much as possible. In another receptacle dissolve 100 
kilogrammwes of aluminium sulphate in hot water and 
add this solution to the contents of the first vat with 
continued stirring. After some agitation wash out re- 
peatedly, filter, and press vigorously. 

3. Production same as 2, except that 130 to 140 kilo- 
grammes of burnt lime is used. 

Production of Soldering Paste.--The semi-liquid mass, 
which is styled soldering paste, is produced by mixing 
the zine chloride solution or that of awwmonio-zine 
chloride with starch paste. For preparing this compo- 
sition, ordinary potato starch is made with water into 
a wilky liquid, the latter is heated to a boil with con- 
stant stirring and enough of this mass, which becomes 
gelatinous after cooling, is added to the above named 
solutions, as to cause a liquid resembling thin syrup 
toresult. The use of all zine preparations for solder- 
ing presents the drawback that vapors of a strongly 
acid odor are generated by the heat of the soldering 
iron, but this evil is offset by the extraordinary con- 
venience afforded when working with these prepara- 
tions. It is not necessary to subject the places to be 
soldered to any special cleaning and preparation. All 
that is required is to coat them with the soldering 
medium, to apply the solder to the seam, ete., and to 
wipe the places with a sponge or moistened rag after 
the solder has cooled. Since the solder adheres readily 
with the use of these bodies, a skillful workman ean 
soon reach such perfection that he has no, or very little, 
subsequent polishing to do on the soldering seams.- 
Metallarbeiter. 

Lyndetikon is the name of a liquid glue very popular 
in Germany. It is said to be produced as follows ac- 
cording to the Pharmaceutische Zeitung: 

Soak 5 parts of cologne glue in an aqueous calcium 
chloride solation (1:4) and heat in the water bath until 
dissolved, replacing the evaporating water, or slack 100 
parts of lime with 150 parts of hot water, dissolve 60°0 
of suyar in 180°0 of water and add 15 parts of the slacked 
lime to the solution, heating the whole to 75°C. Place 
aside for a few days, shaking from time totime. In 
the clear sugar-lime solution collected by decanting, 
soak 60 parts of glue and assist the solution by moder- 
ate heating. 

A Scouring Fluid which does not affect the most 
delicate colors is prepared as follows : Shake 26 gramwes 
of purified oil of tarpentine, 15 grammes of finely recti- 
fled spirits of urine and the same quantity of sulphuric 
ether together with 15 drops of croton oil and keep in 
a closed flask. For use moisten the spots as well as a 


very clean white rag with the scouring water and rub 
the stains with it.—Fiirber und Wischer. 
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AN AMERICAN BOOK ON 


Horseless Vehicles, Automobiles and 
Motor Cycles. 


OPERATED BY 
Steam, Hydro-Carbon, Electric and Pneumatic Motors. 


By GARDNER PD. HISCOX, M.E. 


This work is written on a broad basis, and comprises in its scope a full 
illustrated description with details of the progress and manufacturing ad- 
vance of one of the most important innovations of the times, contributing 

to the pleasure and business convenience of mankind. 

The make-up and management of Automobile Vehicles of all kinds is 
liberally treated, and in a way that will be appreciated by those who are 
reaching out for a : better tnowledgs of the new era in locomotion. 

The book is up to date and very full nay, — ol with various types of 
Horseless Carriages, Automobiles and Motor C . with details or é . 
same. Large 8vo. About 48 pages. Very fully i i, Price $3. 
postpaid. 


GAS ENGINE CONSTRUCTION. 


By HENRY V. A. PARSELL, JR., Mem. A. L. Elec. Eng., and 
ARTUUR J. WEED, M.E. 


PROFUSELY ILLUSTRATED. 


This book treats of the subject more from the standpoint of practice 
than that of tency The principles of operation of Engines are 
clearly and simply described, and then the actual construction of a half- 
horse power engine is taken up. 

First come directions for making the patterns; this is followed by all 
the details of the mechanical operations of finishing up and fitting the 
castings. It is profusely illustrated with beautiful engravings « of the 
actual work in progress, showing the modes of chucking, turni boring 
and finishing the parts in the lathe, and also plainly showing the ining up 
and erection of the engine. 

Dimensioned working drawings give clearly the sizes and 
forms of the various details. 

The entire engine, with the exception of the fiy-wheels, is designed to 
be made on a simple eight-inch lathe, with slide rests. 

The book closes with a chapter on American practice in Gas Engine 
design and gives simple rules so that anyone can figure out the dimensions 
of similar engines of other powers. 

Every oe y in this book is new and original, having 
been made expressly for this wer 
Large 8vo. About 30 pages. Price $2. 30. postpaid. 


- MECHANICAL MOVEMENTS, 


Powers, Devices, and Appliances. 
By GARDNER D. HISCOX, M.E. 


A Dietionery of Mechanical Movements, Powers, Devices and Appli- 
ances, embracing an illustrated description of the greatest variety of 
mechanic: al movements and devices in any language. A new work on 
illustrated mechanics, mechanical movements, devices and appliances, 
covering nearly the whole range of the practical and inventive Reid. for 
the use of Machinists, Mechanics, inventors, Engineers, Draughtsmen, 
Students and all others a poy aa any way in the devising and opera- 
tion of mechanical works of any kind. 

Large 8vo. 400 pages. L049 illustrations. Price 83. 












Liquid Air and the Liquefaction of Gases. 


By Prof. T. O°CONOR SLOANE, 


This book contains the full theory of the subject. It gives the entire 
history of the Liquefaction of Gases from the earliest time to the present, 
and contains an liustrated description of all the experiments that have 
excited the wonder of audiences all over the country. It is a logical 
explanation and application of the principles of Rewetoatien. a history of 
the theory, discovery and manufacture of liquid air. / k that renders 
simple one of the most perplexing chemical problems Of the centur: 
Startiing developmenta illustrated by actual experiments. It is not on y 
a work of scientific interest and authority, but is intended for the general 
reader, being written in a popular style easily understvod by everyone. 

365 pages. With many illustrations. Price $2.50 








THE SCIENTIFIC AMERICAN 
Cyclopedia of Receipts, Notes and Queries 


Edited by ALBERT A. HOPKINS. 


This splendid work contains a careful compilation of the most useful 
Receipts and Replies given in the Notes and Queries of correspondents 
as published in the SCIENTIFIC AMERICAN during the past fifty years; 
together with many valuable and important additions. 

ver twelve thousand selected receipts are here collected; nearly 
every branch of the useful arte being represented. It is by far the most 
comprehensive volume of the kind ever placed before the public. 

12,500 receipts. 708 pages. Price $5 in cloth; $6 in sheep; $6.50 in 
half morocco ; post paid. 


A COMPLETE ELECTRICAL LIBRARY. 


By Prof. T. O°CONOR SLOANE. 


An inexpensive library of the best books on Electricity. Put up ina 
neat folding box. For the student, the amateur, the workshop. the 
electrical engineer, schools and colleges. Comprising five books as follows: 
Arithmetic of Electricity, 138 pages weneuees 
Electric Toy Making, 140 pages. .__......... qneses 
How to Become a Successful Electric —_ 189 pages: 
Standard Electrica! Dictionary, 82 pag 
Electricity Simplified, 158 pages 

‘ive volumes, 1.3)! pages, and over 450 illustrations. | 
A valuable and indispensable addition to every library. 

Our Great Special Offer.—We will send prepaid the above five 
volumes, handsomely bound in blue cloth, with silver sttering, a3. oo 
closed in a neat folding box, at the Special Reduced Price if 
for the complete set. The regular price of the tive volumes is 


Gas, Gasoline, and Oil Vapor aan, 
The Only American Book on the Subject. 


By GARDNER D. HISCOX, M.E. 


A book designed for the general information of every one interested in 
this new and popular motive power, and its adaptation to the increasing 
demand for a cheap and easily managed motor requiring no licensed 
engineer. 

The book treats of the theory and practice of Gas. Gasoline and Oil En- 
gines, as designed and manufactured in the United States. It also con- 
tains chapters on Horseless Vehicles, Electric Lighting, Marine Propal- 
sion, etc. 270 handsome engravings. Large Octavo, #5 Pages. $2.50. 


EXPERIMENTAL SCIENCE. 


By GEORGE M. HOPKINS. 


This is a book full of interest and value for teachers, students and others 

who desire to impart or obtain a practical knowledge of Physics. 
his splendid work gives young and old something worthy of thought. 

It has influenced thousands of men in the choice of a career. It will give 
anyone. young or old, information that will enable him to comprehend the 
great improvements of the day. It furnishes suggestions for hours of in- 
structive recreation. 

Mth edition. Revised and enlarged. 914 pages. SW Senserations. Ele- 
ged: bound in cloth. Price, by mail, postpaid, $4.00; Half Morocco, 

5.00. 


MAGIC 
Stage Iflusions and Scientific Diversions, including Trick 
Photography. 


By A. A. HOPKINS. 


The work appeals to old and young alike, and it is one of the most 
attractive holiday books of the year. ne illusions are illustrated by the 
highest class of engravings, and the exposés of the tricks are, in many 
cases, furnished by the prestidigitators themselves. Conjuring, large 
stage tlusions, fire-eating, sword-swallowing, ventriloquism, mental 
magic, ancient magic, automata, curious toys, stage effects, photographic 
tricks, and the projection of moving photographs are all well described 
and illustrated, making a handsome volume. It is tastefully printed and 
bound. Acknowledged by the profession to be the Standa Werk @ 
Magic. &8 pages. 42) illustrations. Price $2.5 


cw Full descriptive circulars of above books will be mailed free upon ap- 
plication, 


MUNN & CO., Publishers, 361 Broadway, NW. Y. 
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Automobiles __..|[: 


The ScrENTIFIC AMERICAN for May 13, 1899, is 
devoted mainly to illustrations and detailed de- 
scriptions of various types of horseless vehicles. 
This issue also contains an article on the mechanics 
of the bicycle and detailed drawings of an automo- 
bile tricycle. Price 10 cents. 

The following copies of the SCIENTIFIC AMERT- 
CAN SUPPLEMENT give many details of Automo- 
biles of different types, with many illustrations of 
the vehicles, motors, boilers, ete. The series make 
a very valuable treatise on the subject. The num- 
bers are: 732, 979, 998, 1053, 1054, 1055, 1056, 1057, 
1058, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 
1118, 1122, 1178, 1195, 1199, 1206, 1210. SuPPLeE- 
MENT No. 1229 contains a highly interesting article 
giving full data as to operating costs of horse and 
electric delivery wagons in New York city. Price 
10 cents each, by mail. For sale by all newsdeal- 
ers, or address 


MUNN & CO., Publishers, 
361 Broatway, - - - New York City. 
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SINGLE COPIES - - - - 25 CENTS EACH. 
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ATENTS! 


MUNN & CO., in connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine im 
provements, and to act as Solicitors of Patents for In- 
ventors. 

In this line of business they have had over fifty years’ experience, and 
now have unequaled facilities for the preparation of Patent Drawings. 
Fecetiogtens, and the prosecution of Applications for Patents in — 

United States, Canada, and Foreign Countries. Messrs. MUNN & Co. also 
attend to the preparation of Caveats. Copyrights for Books, Trade 
Marks, Reissues, Assignments, and Reports on Infringements of Patents 
All business intrusted to them is done with special care and promptness, 
on very reasonable terms. 

A pamphlet sent free of charge on application containing ful! informa- 
tion shows Patents and how to procure them ; directions concerning Trade 
Marks, Copyrights, Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, ed Cases, Hints on the Sale of Patents, etc. 

We also send, free wa charge, a Synopsis of Foreign Patent Laws showing 
the cost and method of securing patents in all the principal countries of 


he world 
MUNN & CO., Soliciters of Patents, 
1 Broadway, New York. 
BRANCH OFFICES.—No. 6% F Street, Washington D.C 
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